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... for measurements 
in signal, control and 


electronic circuits .. . 


THE NEW 


WESTON 


industrial 
CIRCUIT TESTER 


(Model 785) 


















VOLTAGE RANGES 


DC Volts—0-1/10/50/200/500/1000 volts—20,000 
ohms per volt 


AC Volts — 0-5/15/30/150/300/500 volts — 1000 
ohms per volt 


CURRENT RANGES 


DC Current—0-50 microamperes, 1/10/100 milli- 
amperes, 1 ampere and 10 amperes 


AC Current — 0-.5/1/5/10 amperes (available 
through self-contained current transformer) 


OHMMETER RANGESsg 
0-3000, 0-30,000, 0-300,000 ohms 


0-3 megohms, 0 to 30 megohms 
(self-contained batteries) — 





~ 


crcurt 7 STER 
, i mone. 765 INOUSTRIAL 
Compactness and light weight were 


provide extreme portability. 
Sturdy oak carrying case meas- 
ures only 13 x 124% x 54% in. 


Weight 1314 Ibs. 


The Model 785 Industrial Cireuit Tester brings 


new convenience, new economy to production and 


maintenance testing. This compact, self-contained values in sensitive relays, cathode ray tubes. publi 
unit provides all the ranges necessary for voltage. address systems and amplifiers, thyratron tubes. 
current and resistance measurements wherever oe is well as for many other plant production 
high sensitivity is a factor... including all types of and maintenance requirements. Complete data on 
signal systems, telephone circuits, photo-cell cir- this new. relatively inexpensive test unit will gladly 
cuits, oscilloscope circuits, and for servicing net- he sent on request. Weston Electrical Instrument 
work protectors. ete....checking the electrical Corp.. 591 Frelinghuysen Avenue, Newark. N. J. 
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“Instruments 
Save Money” 


N the Presidential Message to Congress, on Jan- 

uary 3d, there was listed as a national problem 

to be dealt with by government—the creation of 
new jobs faster than new machines eliminate jobs. 
Since the President is a lawyer by profession, this 
brief paragraph represents a major victory for 
the anti-machine propagandists. They—in effect 
wrote it! 

Some day—and let us hope it is not in the remote 
future—a President will, in his Message to Con- 
gress on the State of the Union, urge that inven- 
tions and improved machines be encouraged in 
order to prevent a return to the “old days” (the 
present time) when millions of men willing to work 
could not find work, chiefly because neither the 
people nor their government understood the bene- 
ficial potentialities of Automaticity. 

Some day a Chief Executive will—frequently and 
as a matter of course—advocate the extension of 
every means that tends to reduce the sum total of 
human drudgery, for then it will be understood that 
Automaticity is a pure blessing when it is not in- 
terfered with by pressure groups. 

This specia! issue of Instruments is dedicated to 
this ideal—not in spite of the fact that its main 
themes are saving money and making jobs, but 
precisely in accordance with these two themes. 

These two themes are intimately related to each 
other. “Money” is here used as the commonly- 
accepted measure of the solvency of any enterprise: 
Whether we think of the enterprise as a lone bache- 
lor cultivating a small isolated farm without any 
hired help, or whether we think of it as a railroad 
system, communications system or integrated man- 
ufacturing corporation, the value of this enterprise 

its value to the nation as well as to itself—de- 
pends on minimizing wasted human effort. A fair 
measure of this accomplishment is “saving money.” 

The isolated farmer who uses modern instead of 
primitive methods, and thereby saves money, Is 
not likely to become a public charge even in old age. 
Moreover, if he is resourceful, he will invest his 
money savings in more money-saving implements 
and provide employment for others. 

In the case of an industrial firm, “money saving” 
has a proportionately greater influence upon the 
creation of new jobs. Outlawed forever are the 
Get-Rich-Quick Wallingfords who put the firm’s 
money in their own pockets. Today the most suc- 
cessful industrial leaders are those who recognize, 





_ (“Instrumentation 


Makes Jobs” 


proclaim and obey the valid doctrines of 
summarized in such slogans as “more goods fo 
more people at less cost.” 

Instruments save money because they reduce th 
sum total of human drudgery and thereby mak 
possible the creation of new jobs. 

Instrumentation creates jobs because 
money. 

Simple, isn’t it? 

Perhaps too simple. Wherefore it is recommend 
ed that you read this special issue through and 
through. Some of the prize-winning articles are 
specific case studies; others broad surveys; other: 
general dissertations—but all contain impressiv 
facts and irrefutable arguments. We wish that 
every high personage in the executive and legis 
lative branches of the federal and of all state goy 
ernments would study this special issue from cove) 
to: cover. 

Our reference to the recent 
sage has nothing to do with controversies between 
political parties or within any political party. We 
must take notice of it because every Message on the 
State of the Union, since 1789, has been a histori 
document, always representing a sincere attempt 
to deal with national problems in a non-partisan 
spirit, usually prepared with the aid of eminen 
advisors from both parties. Brief though it was 
this anti-machine paragraph is now a part of Ame} 
ica’s official history. 

The pitv of it! And to think that much of the 
“technological unemployment” dinned 
into our President’s ears comes from the mouths 
of degree-laden “scientists” who have worked them 
selves into White House favor! 

No use weeping, though: there are jobs to be 
done. The first is one of counter-propaganda. Ey 
eryone of us who derives his bread-and-butter fron 
Technology must, at every opportunity, fervently 
argue in favor of drudgery-eliminating machines; 
and patiently explain that in every modern indus 
try these devices create more employment, indeed, 
that they help create new industries. This job In 
struments has been doing and so have other publi 
cations, various organizations and many individ 
uals, but not enough! The other job to be done, of 
ae 


SUCCES 


SaVes 


Presidential me 


honsense 


course, is one of practical politics, but we are 
acquainted with this art and can only suggest t 
true representatives of science and. technology 


should strive for influence in government. 








Report on Second Annual Instrumentation Contest 


SPonsores Du the Industrial Instruments Section, Seve nrine Apparatus Make rs of America 


= complhance with the Announcement 
and Contest Rules promuigated i 
August 1939, the Jury of Award met 
n Thursday, December 7, 1939, in the 
Hote Commodore, New York City 
‘ ere present: 
OFFICIALS: P. T. Sprague, Cha 
strial Instruments Sec 


tion, S.A.M.A.; and Richard Rimbac 





finery received a shghtly highs 
total grading than the _ polished 
erudite dissertation on underlying 
cepts. As to the entry which lost 
for Third Prize though leading th« 
Fourth Prizes ... see if you 
“spot” it! (The four Fourth P; 
says are printed in IJnstrume 
alphabetical order of authors’ na 





Publisher of Instruments, Conductor of The remainder of the sessior 
the Contest devoted to similar critical recons 
JURY OF AWARDS: M. F. Béhar, ». The judges’ rating will be based upon the tions of manuscripts which came 
Editor, Instrument C. S. Redding, tes tl me gt sok eo (9 vO the line between Fourth and | 
President, Leeds & Northrup Co.; H Ie ainuancenc eas dhe CaRioweel tise but the final totals made no diff 
B. Richmond, Treasurer, General Ra Value of information presented 20 (The five Fifth Prize essays, like 
Co.; P. T. Sprague, President, The (Breaetn at appricarany £0 proptenss are printed in alphabetical orde) 
: ae faced by various industries) : 
Hays Corporation; F. K. Taylor, Vice Breadth of scope of subject-matter 10 When the sealed envelopes 
Pres., Taylor Instrument Companies Timeliness, novelty, originality, et 10 opened, disclosing identities of aut 
M Sprague opened the session, at Effectiveness of presentation re 100 members were gratified to note 
inced with regret the absence of as variety of occupations and indust 
Jury f Award members L. G. Wilson Karly in the afternoon, this grading represented by the contestants. 
ind Clemann Withers, and called upo1 was completed, and a quick survey of A number of manuscripts faile 
the Conductor of the Contest to turr the results disclosed the interesting win high marks because (apparent 
ver to the Jury a f the manuscripts fact that exactly twelve entries stood they were written without any w 
eceived unde the Rules. This vas out: The score of the twelfth, although standing of the Contest Rules. FY 
ne only a trifle below that of the eleventh, ample, there was a sumptuously b 
Copies of the Rules were distributed was far above that of the thirteenth. manuscript, beautifully typed on 
M Redding slowly read aloud th This was a fortunate outcome, for it paper, accompanied by high-class d 
mplete text of the Rules. After a assured that the winners of the twelve ings and photographs, which desc 
ief discussion, all members of the prizes, sharing the $500 fund donated in profuse detail a laboratory set 
Jury declared themselves to be com in 1939 by the Industrial Instruments for conducting a certain type of ini 
etely in accord on all interpretations Section, had submitted relatively supe) gation. We judges all felt genu 
The Conductor of the Contest had ior manuscripts. That is to say, these sorry for the author, because ar 
caused all entries received either at twelve were far more meritorious that like that represents a week or s 
the office of the S.A.M.A. or at the the greater number of non-winners preparation, without counting the 
fice of the Instruments Publishing Another result of the tabulation was of research which led to the invent 
( to be bound uniformly, each in a that a particular manuscript (a cast if the apparatus described, but u 
x 12" manila folder. Each entry was study reporting hundreds of thousands Paragraph 5 of the Contest Rules 
entifiable only by its serial numbet of dollars saved by instruments costing manuscript could only be given a 
Unde Paragraph 7 of the Rules, the $500) was unquestionably the first mum of 30 by each member. 
tle of each manuscript was either choice—not only in total credit points Other non-winning contestants 
Theme I” or “Theme II” and its sub but also in the opinion of every indi interesting stories to tell but did 
ect either “Instruments Save Money” vidual member. In other words, each tell them. Eight or ten entries ra) 
Instrumentation Makes Jobs.” member gave this manuscript a fat about 150 or 200 words each—wit}! 
The first hour was devoted to a cur higher rating than he gave any othe. any tables, diagrams or photogra 
examination of entries, by all This is mentioned because one or tw They were merely the ‘makings” 
embers present, in order that eacl of the judges could not help recognizing manuscripts that would have ree 
ember might mentally formulate a the notable work described favorable consideration if the aut 
cale f values to be applied late This tabulation showed also almost had taken pains. It is true that 
en carefully grading each entry a three-way tie for second place. The Rules allowed only 20% for “effect 
This done, the entries were passed it three manuscripts in question were ness of presentation,” but even if 
tation systematically, and each entry therefore re-read and critically dis 20% for neatness, style, adequacy, 
as, after careful reading, graded by cussed. Result. an even closer race fot had been left out, the final result 
each member according to Paragrap! second place! Ultimately, the account the Contest would have been about 
N f the Rules of actual happenings in a sugar reé same MI 
Wir 
FIRST PRIZE, § 
( Wi B. s Ili St ( Pittsbur 
SECOND PRIZE, $1 
114 | yor ( her , } ) = ( I 
Ip) I 
THIRD PRIZI $54 
t \W H.. 7 1 tional Act t I 
| tion, Ci w Ye 
FOU FOURTI PRIZES OF $ LACH 
‘ | i. ee P} l lr} ow | ( Midlar M 
\\ Cre n, ¢ ist, | win Rubb ( Ponti Ml 
par p Robert Ey VA, 3 \\ \ nD 
pt | | Rat r} I ( | \\ | ( per, \ 
KITE I S OF § | CH 
\\ I \. M ie) I Ill 
M Engin S M ‘ ! N 
New jol plat FE. F. M O ( nd, O 
t ( N ey Wash 
! \ i. \ ~ ( New] Ix 
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years attended Tech evening courses, obtain 
ing B.S. in M.E., then M.E., then M.Sc. 

Daytime, too, he was having more and 
more important jobs assigned to him by 
UL. S. Steel, with which he has been since 
1905. The number and variety of these past 
and present jobs defies condensation. Suflice 
it to mention that in 1918 he was the first 
man requisitioned by name by the Army for 
designing and building what would have be 
come the world’s largest arsenal if the At 
mistice whistle hadn't blown. Though 57 
years old chronometrically, Bill is about 40 
biometrically as witness this really new 
(Dec. 20, 1939) portrait.—MEB. 


His name is William Baldwin Skinkle but 
they fondly call him “Bill.” One reason 
looks at you from the center of this piece. 
The portrait, you would say, is that of a 
veteran who befriends novices, a sage who 
guides the unwary. Right! They call him 
“Bill” fondly—and respectfully! 

Born in 1882 in Washington, D.C., Bill 
started as a machinist at sixteen, and has 
worked ever since. But the face, you say, is 
that of a scholar. Right again! It’s this way: 
Bill never went to day high school, but he 
studied evenings; passed the Carnegie Tech 
entrance exams in 1912 and for seventeen 





Demand Control Reduces Power Costs 


By W. B. SKINKLE 
Secretary and Engineer, Pittsburgh District Power Committee, 
Subsidiary Companies of U. S. Steel Corporation, Pittsburgh, Pa. 





LECTRICAL energy is sold by public utilities to indus such small customers actually take tl trouble | ( 
trial plants under rate schedules which, though lengthy who do are amply rewarded: the reduction in | er ( 
and complex as published, may be described in simple may amount to 20° or more, depending on the type f 
language as contracts which Impose extra charges for ex power-consuming equipment and on the inflexible ( lence 
cessively high loads of relatively short duration. Mome of operations. 
tary overloads can be handled by the “flywheel effects” of In medium-size and large industrial plants it ( 
generating systems and by the initial heat-dissipating rates impossible for a single man to cont load t it inst 
of transmission and distribution systems. Therefore, the mental aids: he cannot be everywhere at one t 
meters used for billing purposes are so designed and ad course in medium and large plants that the eductiot ! 
justed that (again using simple language) they “disregard” power costs effected by installing power cont nstrumet 
extreme overloads which only last a fraction of a second tation exceed by far the few hundred dolla ( { r the 
and which do not recur more often than at five-minute instruments. The writer ventures to lay down as a genera 
intervals. On the other hand, these meters never fail to rule that the larger the plant, the greater the perce 
register any high load which lasts for more than, say, one of reduction in power costs which is reported after the 
minute and which therefore imposes an unusual demand on stallation of power control instrumentatior ( te 
the lines, transformers and other facilities all the way back bases this general rule on twenty vears of experience hicl 
to the generating stations. In the United States the usua have shown that in order to effect the greatest ] hle re 
demand interval is fifteen minutes. ductions, there are required not only the physical installa 
The proprietor of a small woodworking shop, bakery, ete., tion of a load control room (or desk) but lequate pe 
who can literally keep his eyes on all his machines, can sonnel adequately tramed two requirement € ( 
possibly keep down his monthly power bills by issuing simple more easily met ina large plant than in a small plant. Thes« 
instructions and seeing to it that they are carried out. Fev matters will become evident in the foll ng case stud 
lr rate ehedule f iin t ) 
puboli ItiIIt col cal rye 
ces tah (ae a ii sane inane WI NAR Ue | ected t xact mathematical and 
sap00} phical inal | t i¢ 
i — eu" | rat grapn, where total cost {} 
& 34000} + . A ENTREE ssn n dolla re t 1S¢ the 
 siisal e ot se F —| rdinat ind ene ( i! t 
id a Non <i iad | — \ 1 nt s the ibsc , Ihe 
7 lige if -_— <4 { ily \ f | rie i } tine ry nt 
bi J al ert 1ric! t ( eau 
=f | | f ene it some ivticular de ! 
| if | Che ehnal at ( | / q,)} if 
- T er ] 1.800.000 of ene (1) ‘ 
- < a purchased during a given mont ita 
on a demand of 5000 kva. (B), the esult 
ar Ing? powell bill would have beer ] 
” $16,600 for the month (C). TI cha 
ilso shows that had this numb of 
KW ) purchased unde? aeal co 
litior f 100% load factor (inte ct 
ng at #’ instead of at /), the demand 
ud ive decreased fron HOO | 
t rt less tl 2 OOO i ind 
i a a, A | the power bil for that montl vould 
sisson Boe 400 eno 700 Boo S00] e000 14001 1600 1700 1900 700 7700 1300 240 00 FO 7800 7900 have decreased from $16.600 to about 
seria na aan lO nth na aleuin at Siu wedeabtle a 
Fig. 1. Gzaphic representation of a typical rate schedule about $7100, or 45% 































































































\\ ri th. Ist t energy inder suct perfect conditions Last dou of month 
mr ictica é etforts t approac! pertection will result Max. Dem 90 —e>—— aor - a 
$2,220 added to bill bu excess demand = 
substant ( St é ictions 
he usu met} f determining the demand imposed 
1 utilit 1 custome through a recording demand 
ete c} iws a series of ares at regular time inter 
| F engt f " wher multiplied by the prope 
eter « tant letermines the kw. or kva. demand du 
that irticula te! The nngest of these arcs in a L, 
; ' { s usua the base on which the demand : =e ~ ¢ 
demar ~ ef Sontrolled demand 2 
‘ calculate | ; demand charge ranges anywhere 
: » 1 >2 pel pel mth; it frequent ly con 
ars ere from 4( to 7 of the total power bill 
exyem?! fir conditions betore control of demand 
4 f ictior It is made up of re productions of 
p , f . Vn t de} ind records that set he 
‘ ( rroes na particula plant. It covers the 
‘ ; ths of a vive eal 
\ study of that plant indicated that the required produc 
e maintained t} it undue trouble o1 interrup 
t 2? 400 r nd. This controlled demand is indi 
‘ t das} ne Following is a detailed dis 
4725 adde C bu ax. Demand 4500 Kw 
, tions disclosed by Fig. 2 as a “ —*_ J] Controlied demand, 2400 Kw F 
Fig 
ls» minutes) wheneve the demand threatened to pass 
predetermined maximum that had been set by the plant 
officials at the beginning of the month as sufficient to carry 
the expected production for that month. The time switches 
flashed a red light at the heating furnaces so that th 
eater would draw blooms not in excess of the maximu 
rate at which they could be handled by the sequence 
mills that formed the material, and in this way prevent 
partly rolled product from lying on the run-out tables ar 
coolIlng ollir o process. 
id The « s in Fig S| the results 
r na 
: . : () lider 
N et us examine the se nal results accomplished , ; = 
Sta s T¢ re i $ Pie i¢ ces ; 
\ standard demand limiter cost approximately $300 Or ii nd 
nstalle n the incoming utility power lines, and some . nd : 
Sta 1 time S tehes costing ibout S30 each were in rh I - it 
} t} dine mor 
st ed me the neating fur? ices The iemand device sound ; la. na + 
‘ ( the end of the de nd inte il (in this case \r ! featu 
li? month the 
\ le nd had 1 
I ah inde The eonrro 
Cbruard. = 0.405% 6000 = 24 SO pnaasifed —_, f 
Demand. ; : : 
Incidentally, a careful estimate 
Hid) showed that a $500 total investment 
WY WY We Vy ee n instrumentation kept close to $7000 
a sed Mil i i , 4] . : : : 
tf that plant’s power bill that first 
Prarch = O.4 304 6000= 28580 KW. ~in Hou! j month 
measured DemanAa Ye anc Scale fer a)\ four Charts , a , } 
% By the end of tne first year, about 
$78,600 had been kept off the costs 
Work of reducing these power cost 
9 By e/a RD oy -y, continued, and at the end of the sec 
ond year a careful estimate indicated 
Prag 2=AziE4 b000= 1890 KW. iZ that approximately $170,800 had beet 
ICASULCA DOINATIA jc E ; | 
5 ept off power costs for that year 
" : ‘ ; ; 
This last larger cost reduction was 
wr 
, ee a eT lue to a large increase in business 
ee _ a . — - —— and a considerable extension of mo 
—— 3 oa ” torizes s in , : 11¢ > 
hour portions of Demand Meter charts SEFORE P and AFTER installation of Demand Contro! instrume ed unit oe the works, wl . h re 
: sulted in over 50% increase in the usé 
JUNC = Ou/ SOX G000= ZOOL We Peak for month occurred on i , 
measured Denman June 2% While experimenting to electric ¢ nergy. 
determine Ininimum allowable Aemand. Dem: : 
emand control devices o his type 
| Peak demand = +/f os a I th yi 
tax. /0 Demand iferruprrons in T2heours / ire now standard equipment in all 
this > yrati ’s ants £ ine any 
bee fon” so * Arererg Barye Rr Wath: 01S 088 steric ISTE aU MOR n iets ALEPH IR 005 n corpe tion's pl ants m king an} 
OL LAL LTD LET TD. sai -onsiderable purchases of utility power 
Fig. 3 








Control of Demand in Actual Practice 


Pictorial Supplement to W. B. Skinkle’s Prize-winning Article, photographed for Imstruments by US. Steel Corp 


V ISITORS are seldom admitted to d 
! 


nand-control rooms of large plants, 
especially in busy times when produc 
tion sequences must be controlled to 
ions of a minute. However, Jnstru 
ments is privileged to escort you (via 
camera) into the modern sound-proof 
lemand-control room just installed at 
the new Irvin Works of 
Standing in back of the ope 
you first note (Fig. 1) the Irvin Works 
demand limite: , remote-control sys 
tem demand limiter J/o, and. signal 
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nstrument Savings? Peek into my Diary! 


By DAN GUTLEBEN 


Chief Engineer, Pennsylvania Sugar Co., Philadelphia, Pa. 


SUALLY, the conventional raison d’étre for record 
ng instruments is sufficient to justify their cost. 
Sometimes they earn their keep by standing guard 
like a policeman even though they never make a move. 
Their presence commands respect! Our sand filters are 
back-washed with boiling water which is discharged to the 
sewer. For a number of months the steam flowmeter showed 


of steam to the heater and this 
was suspected to be due to the forgetfulness of the operator 


water to by-pass to the sewer. Surrep 


an unreasonable flow wate 
n allowing the not 
titiously, the instrument man installed a ther- 
mometer in the sewer outlet. Immediately, the unusual steam 
demand ceased and the thermometer recorded no waste of 
Evidently, the operator had “smelled a rat.” 

In 1927, six thousand dollars’ worth of flowmeters were 
installed in the pan lines and in numerous othe 
stations for the purpose of accumulating data for use in 
' the inevitable steam plant. The sugar 


recording 


hot water. 


steam 


the design of new 


boilers at first resented this under the thought that the 
nstruments were “stool pigeons,’ but gradually the men 
yihbserved that there was a connection between the move- 


“After receiving his A.B. from Nebraska U. in 1900, the 
Commentator started at rung number one on a beet sugar 
house construction job. The first task was accompanied by 
an old Stackpole surveying instrument that had many years 
before dodged the arrows from am- 
bushed Indians along the Union 
Pacific frontier. 

“The 1900 style of beet sugar fac- 
tory was operated under the benefit 
of mercury thermometers and dial 
pressure gages and no other instru- 
ments outside of the laboratory. The 
only integrator in the plant was a 
counter which summarized the num- 
ber of 900-Ilb. dumps of an automatic 
beet scale. Now and then, due to the 
rivalry between the day shift and the 
night, an operator surreptitiously 
tripped the lever and thus recorded 
one dump to the credit of his shift! 
Later, the time-cycle graph made 
this practice obsolete. 

“The entire boiler house control was left to the steam 
gage and the railroad company’s bills-of-lading. After steam 
flowmeters came into the field, relative efficiencies were ex- 
posed and the leaks plugged. 

“The performances of the new plants were reported to 
guide the designers in next year’s models. These early re- 
ports were exasperations because of the lack of important 
measured ingredients. Twenty-five years ago, crude graphs 
of boiler steam flow came to the engineer’s desk but nobody 
else was interested. Sometimes large steam valves were 
thoughtiessly opened even after the week-end shut-down of 
most of the boilers. The resultant disturbances were loaded 
on the blameless fireman and the graphs were accused of 
possessing the human quality of prevarication. Because of 
prejudice by both operators and appvropriators, the first flow- 
meters were tacked unsuspectingly onto important equip- 
ment purchases, just as in Washington some pork is con- 
cealed under an occasional vital appropriation. Subsequent- 
ly, both the ‘Old Man’ and the Accounting Department 
acknowledged the institution of meters as their own idea 
and, in deference to the cause, Good Saint Peter must cer- 
tainly have condoned the means! 

“This instrumental biography parallels the progress from 
a roving crew of constructors to the goal of Engineer! 

“With reference to the cash prize, my ‘complex’ does not 
demand remuneration for doing a service for the fellows. 
In my younger days I used to absorb information and sponge 
on the older men who exposed their experiences in the tech- 
nical journals. Now, if my experiences can profit others, 
it’s a moral obligation to ‘ante’ them into the general pot!” 
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ment of the pen and their control of the steam, water an : 
liquor valves. The meaning of a pound of steam was ex 
plained in terms of coal and money. Now the rate of stean 
flow is used by the sugar boilers as an indication of the 
status of the 
viscosity increases. Just after graining, the steam consum} 
tion rises suddenly since the saturation degree of the liqui 


strike. The heat transmission decreases as t] 


is reduced by the crystallization of some of the suga) 
“Zucker Kocker” Jake recently reminisced and confided t 
the Commentator that their original resentment had long ;’ 


since been changed into a high regard for the usefulnes 


of the meters. 7 
The records are useful in pointing out errors of opera 

tion, thereby preventing repetitions of these errors. They 

also show up operation forgetfulness or careless operatio1 
not carried out in accordance with instructions. 
On August 11, the heat exchanger thermometer showed 

a high waste water temperature and a low heat exchangé { 


On investigation it was found that the by-pass valve for ( 
water from Char House No. 1 This 
by-passed the heat exchanger so as to waste the heat. “In | 
strumental Joe,” the record keeper, said he had noticed or ( 
July 13 that the demand for steam for heating filtered wate 
rose and he had “told the foreman.” The temperature re 
corder on the Pan floor told the whole story but 
had heeded it. It showed only half of the usual rise in the 
heat imparted to the fresh water. 


the waste was open. 


nobody 


During the month, from mid-July to mid-August, that 
the hot waste water by-passed the heat exchanger, the flow | 
meters recorded 6,980,000 pounds of steam required to heat 
31,213,000 gallons of water. During the previous month ( 
1,413,000 pounds of steam heated 31,384,000 gallons. The 
loss due to thoughtlessness was 2,500,000 pounds of stean 

$500 worth of coal. Inspection of the sand filter supply 
tank on the 9th floor showed that somebody had propped 
the float valve open so that the cold water continually flowed 
into this tank to mix with the warm seal water. No reasor 
can be found for this deed. We were heating cold river water 
instead of using the warm water from the condensers. 

On September 25, when the House was down, the record 
ing thermometer record showed the raw water entering the ( 
heat exchanger in the Char House to have a temperature of 
125° against a river water temperature of 75°. This indi 
cated that the hot water tank was allowed to overflow int 
the sand filter receiving tank and thus to reduce the effec 
tiveness of the exchanger. A telephone call to the Superin 
tendent brought about the This 
frequently and was finally stopped when a meter was i! 
stalled in the overflow pipe. The meter never had a chance: 
operator sensed its pu) ( 


correction. used to occu! 


to produce a tell-tale record: the 
pose and watched the pump so as to avoid the overflow. 

Recently a flowmeter was installed in the steam line t 
the new Schutte & Koerting ejector vacuum pump. The 
meter showed that the sugar boilers did not shut off the 
steam when the pan was not in use. When the plant shut 
down on Thursday night the steam valve was left open and 
wasted 150-pound steam continuously till it was accidentall) 
discovered on Saturday night. 

In a “post mortem investigation” (after the “death” of 
a piece of equipment) recording meters provide facts t 
explain occurrences that would otherwise remain mysteries 
The cause of the failure of a blade in the power turbine i1 
June remained unknown until a careful examination of thi 
boiler steam-flow and water-level records brought out t! 
following: Due to the failure of the reducing-valve o 
pump, and to the subsequent erroneous hand operation, t! 
boiler steam production at first dropped from 150,000 pound 
per hour to 75,000 and then instantly rose to 240,000, whi 
the water level rose from the average of 6” to 21”. This 
evidently, had caused a carry-over of water into the tu 
bine. Cost of damage $1,600. 


Basic Concepts of Instrument Savings 


HIRD By WILLIAM HENRY PEZOLD 


Bureau of Vocational Activities, Board of Education, City of New York 


N the search for help in solving the problems that beset 

us in our own particular business, there comes a time 

when resort must be made to the fundamental thinking 
abilities and reasoning procedures stored away in our indi 
vidual minds. Past experience has supplied facts, data, and 
cases in infinite profusion, most of them faded by now, but 
leaving behind them the mellowed traces of their existence 
in the form of a network of mental concepts. The solutions 
to our difficulties, if achieved, are obtained by syntheses of 
temporally distinct conditions that are linked by common 
principles or common concepts. The inescapable inference 
is that our most valuable thinking processes are those of 
generalization in method beyond the boundaries of specific 
cases, through the use of aspects appearing in all. Examina 
tion of the fields of industrial as well as theoretical science 
indicates the powerful possibilities of generalized principles 
in the solution of specific problems. In dynamics, the equa 
tions of Lagrange and Hamilton employing generalized 
coordinates yield quick and elegant solutions.! In problems 
of stress analyses, the general equations as developed by 
Love, Timoshenko, and others are readily adaptable to spe 
cific cases by competent engineers. In essence, our indus 
trial problems are quite common in nature, they merely deal 
with functional systems appearing in different contents 
which are solvable by basically similar treatment. 


The relationship of profit to excellence of solution in a 
technical problem is, however, often indeterminate in na 
ture. In general the assumption must be made that with 
respect to controllable variables, money is gained or saved 
in an industrial operation when the project or processes 
concerned most nearly conform to fundamental technical 
concepts. When conditions imposed by technical needs are 
cleverly met, the saving of money is to be regarded as a 
normal consequence. The questions now arise as to the 
nature of these controlling concepts and technical needs 
that form the operational genera of industrial activities, 
and, as to the role of instruments in their functioning. 

The foundations of most of our industrial production ar 
letermined by definitions and standards. There are funda 
mental and derived units, primary, secondary and commet 
cial standards, legal and technical definitions without num 
ber. Basic standards are often only intelligible through the 
ise of instruments; in fact, many standards and definitions 
‘an only assume tangible form through the use of specially 
lesigned instruments.* When the nature of the work to be 
done involves such needs, the use of instruments is not a 
matter of financial discretion, but of financial necessity. 

Next in importance to standards ranks duplication as a 
generalized concept. Duplication is in essence a problem of 
comparison. We compare machine parts for interchange 
ability, colors for dyes, propeller blades for balance, and 
bullets for characteristic markings. Since comparisons can 
be made with varying degrees of precision, it is commonly 
assumed that instruments should be employed only for op 
erations involving a high degree of accuracy. This is an 

roneous assumption. An instrument saves money in dupli 
cation because it achieves sufficient accuracy for the need, 
because it routinizes the process, and because it usually 
diminishes the influence of subjective elements. 

Instruments reveal ultra-sensory perceptions to us. In 
many of the more complex industrial processes and products 
there are active variables of high order, which, if discov 
ered, vield considerable profit and, if hidden, cause great 
loss. Magnetic methods quickly reveal flaws in railroad 


Horace Lamb. Dynamics. Cambridge Universit Press, 1929 
ils Younger & Woods. Dynamics of Airplane Structut J 
Viley 1931 

\ Kk. H Love Treatise on the Mathemat 1 Theory rf 


19 so S. Tin 


llast ity Cambridee Universitv Préss 
shenko. Theory of Elasticity, McGraw Hill, 1934 


See, for example, the legal unit of m.f Standard Hand 
hook for Electrical Engineers (page 123), MeGraw Hill, 1922 


rails, and stroboscopes reveal the nature I higk 
speed vibrations in machinery. The seismograph will plot 
an underground oilpool, and the polariscope, through pho 
toelastic methods, the stress distribution in an engine ng 
structure. The use of such instruments to extend the pet 


ceptions 1s not to be regarded as the | 


situation but, again, as a normal way of making use of the 


general concept concerned that of seeking and finding 


In all problems concerning a series of elements occurring 
as a sequence of events and involving relationships of caus¢ 
and effect, the degree of coordination achieved is an index 
of economic efficiency. Effective coordination requires, first, 


an original layout or plan that is reasonable and elastic 
enough to accommodate emergencies. Beyond this there must 
be continuous or periodic checking for general supervisory 
purposes, a quick and accurate means for determining the 
cause, nature, location, magnitude, and method of correction 
for dislocations, and an effective procedure f eturning 
the system to equilibrium. Instruments can do many of 
these things for us automatically, or semi-automatically, 
relieving minds from routine and permitting the applica 
tion of time and thought to creative achievement. In numer 
ous processes, remote control features can be incorporated 


providir 


g grouped or centralized supervision, hile con 


William H. Pezold, M.E. (Stevens, 
1928) and M.S. (Michigan, 1936), is a 
graduate also of the New York State 
course for industrial teachers. He was 
first employed (1928) by the Curtiss 
Aeroplane and Motor Co. as an airplane 
designer and stress analyst, working on 
problems of control surface vibrations 
and landing gear impact effects. In 1931 
he joined the Aircraft Improvement 
Corp. as chief stress analyst. Here he 
worked on wind-tunnel experiments 
with multiple-slot wings, photoelastic 
analysis of fittings, and what is_ be- 
lieved to be the design and deflection tests of the first 
Ymerican adaptation of the Steiger mono-spar wing. Since 
1935 he has taught applied physics in the New York City 
technical schools and is now assigned as advisor on shop 


supervision, equipment, and preparation of budget. He is 32. 





tinuous and intermittent recording devices compile ind 

putable records for administrative purposes. Where a com 
plete process is composed of both continuous and disconti 
uous Operations, improved coordination through instrumen 
tation in the continuous portions will usually provide favor 


able conditions for economy in the others. Truly, the reduce 
tion to practice of the fundamental cor cept of coordination, 
with its inevitable savings, is effectively achieved through 
instrumental control. 

In the discussion of our topic “Instruments save mone 
the cost of our instruments lurks like Banquo’s ghost 
amidst the noble array of discoverable virtues. Although in 
some instances the amount saved through use of instruments 
has been negligible, in many other instances the visible 
savings have far exceeded the investment. But transcending 
in importance the cases in which a definite financial ac 
counting can easily be made, there is a great host of instru 
ments that produce tremendous returns of a nature not 
amenable to direct computation: the latent savings of im 
proved quality, improved supervision, and facilitated re 
search are ultimately materialized in better products 

For those of us who rely on the analytical methods of 
conceptual logic as the basis for our technical judgment, the 
evidence that instruments save money can be regarded as 
sufficiently strong to warrant their increasing application. 
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Key Index to American Civilization 


By R. F. BOYER Ft 


Physicist, The Dow 


N i l ipre e our own, power consumption Is 
i fu iment ndex of trends or changes, and if we are 
examine the role of instrumentation in providing em 
ployment, it ould be but logical to investigate its applica 
tion in the production of power. 
When Henry Adams!, the American historian, was search 
ng, t ird the turn of the century, for a numerical expres 
n of g he finally decided that the consumption of 
coal, dout ny I volume every ten years, Was the best 
available means of indicating man’s increasing control ove} 
his e1 onment. With the meager data on hand, he plotted 
curve hich he extrapolated back to the thirteenth century 
as an era of minimum physical energy, but maximum spl 
itual energy. This was the period, as someone has so aptly 
‘ M ed it ne mal S powe 
One « ve magine some historian of the future wh 
é se SEE to evaluate the progress of a later epoch. He 
{ probal lo it not in terms of energy consumption, 
put the n terms of a more fundamental entity, an en 
tit hicl e permitted the increasing use of energy to 
continue at its tremendous rate, namely Instrumentation. 
I f he were tempted to extend Adams’ coal-consumptior 
curves on through the twentieth century he would quickly 


that coal consumption was actually 


1920 while electrical powe) 


discover the anomaly 
generation 


Table |] 


mere graph of coal consump 


leclining afte) Was 


columns 2 and 38 of show. 


increasing raplary, as 
He would realize, thus, that a 
tion was no longer an adequate index of the energy available 
to man, because, aside from the use of supplementary fuels 


developments, the powe! 


it per pound of coal had increased by as much as te! 
times between 1880 and 1955 An inquiry into the reasons 
{ ti phenome! uuld lead almost directly to the sub 
e¢ measurement ind control And our historian, wit! 
I ( rivi YDICES OF COAL PRODUCTION 
( \< ry O] TEAM GENERATIN( 
O NSTRUMENTS T 
| USTRY (> THI 
| Il rATH 
, 
‘ ' 
\ Ind 
Q 
RQ 

mu¢ ! ‘ ccu te data, « l eX ipolate back rathe 
prec é { the eal } int 1 the twentieth century as a 
pe i hen, to follow the analogy, spiritual control, 2.e., 
direct control of energy by human effort is a Maximum, 
vhile control of energy by instruments was a minimum. 

kor example, in the thirty vears between 1902 and 1982 
the ene itput f electric central stations increased by 
> time e the number of men employed in operating 
these central stations increased only eight times.? That 
‘ t times as many men, working shorter hours, could pro 
duce thirty-t times as much energy, whose average sell 
i! ce n eovi had sl l i three-f 1 decrease, was 
not a lest f magic, but a simple matter of instrume1 
tatior Indes ( umns and 4 of Table I indicate how the 
Salt t instruments to power companies has } iralleled in a 
remal pie Tas ! tne p vt! I installed capacit\ I 
steam generating plants 

The arithmetic inv ved here is interestiz a. Electric cel 
tral stations in 1930 used some 43,000,000 pounds of coa 


Chemical 


Co., Midland, Mich. 


With the coal 1880, six times‘ this amou 
would have been required, or nearly one-half of the ent 
United States’ production of coal for 1930. The problem 
converting this tremendous tonnage of fuel to electric pow 


would have presented almost insuperable difficulties in ha 


efficiency of 


dling and control, in addition to making electric power fr 
it a luxury. 

It was not that 
for this increased efficiency 


instrumentation alone was directly 1 
of the present tin 
various factors, many 
instrument 


sponsible 
combination of 
which depended in turn on the 
better insulating materials; higher operating temperature 
which demanded improved alloy steels to withstand the 
accurate control of steam purity to redu 


Rather it was a 
existence of 


as well as 
blade corrosion; precisely designed high speed tu 


instruments to warn of overheat 


more 
turbine 
bines and the indicating 
lubrication at these higher speeds; exa 
combustion control he use of COs 


many other similar items. Then, too, with frequency met 


bearings or faulty 
through recorders: a 
devices functioning ably, vast electric: 
uninterrupte 


remote control 
could be 
most efficient use of equipment at all time 


power plant 


and 
networks interconnected to allow 
service and the 
Briefly, in the words of Prof. Potter: 
operating technique has greatly benefited by automatic a1 


development of heat savil 


6“ 


semi-automatic control, by the 


Raymond F. Boyer was born 1910 in 
Denver. B.S. and MS. in Physics from 
(Cleveland) latter in 1935. As 
caretaker at Warner & Ob- 
servatory while a student, he was in- 
troduced to high-precision instruments. 
With Dow Chemical since 1935, the first 
year in training course involving work 
in plant Instrument Department where 
he became familiar with industrial in- 
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| 
struments; since 1936 in Physical Re- 
search Lab. under Dr. J. J. Grebe (ses 
Instruments, March 1936). 
equipment in connection with the modern steam generat 
and by the perfection of accurate meters and instruments.’ 
In the period from 1902 to 1932, when the total output 
central stations was increasing thirty-two times, the ele 
tric power used by industry itself had increased some tl 
and one-half times, or from 12,500,000 to 42,000,000 hors 
power,*® while the number of men employed by indust 
umped from 7,900,000 to 14,000,000,° and the averag 
amount of horsepower available to each worker increas 
from 2:1 to 4.67, *. © thus raising his productivity. Stated | 
other words, lower production costs meant wider consun 
tion, and this in turn required more employment. 
It was such considerations as these that led the Brit 
statesman, Lloyd George, to recommend in his book, ‘‘( 
and Power,” published in 1932, the complete industrial 
habilitation of Great Britain, pointing out that indust: 
H. B. Ad The Ed tior Henry Adams, 24th ed., H 
to? Mifflir ( 1918 > ) nd following 
I aedia S \ 1, Mineral | | 
] \ I tS ) \ mn 
a. « M. M. § n Techr cal Trends and } 
t t | I Ss. G ? t I intir Oft Jur 1937 
19 ar f “ 
G. P & I Ir ! Fact 
\ ( t I li Vol. 1 Jar 
}? — f ] Tabl é 
\nor | bl Relat I I Ir str Insert it lec 
oO ) \ r t McG w-Hill put 
T ) 
— nnection see dat n percentage of. elect 
i by the 1 inc trie I S. Cer f Manufactures, 19 
rt f f x W I I ! r interpolation betw 
the coal efficiency f iT f 1918 ar 19 ind may easily b 


vorkers in America used about two and one-half times mort velopments with the thousands of jobs they provide would 

power per person than did similar workers in England, and be inconceivable today without electric 

that the material welfare of American workers was greate? cheap and abundant power depends, in turn, large 

n roughly the same proportion. ramified improvements in technology that instruments and 
Here, briefly, is our thesis: In an industrial age like the instrumentation have made possible. Here, ou toriar 

yresent one, production and the employment that produce might conclude, was decisive proof that instrumentation ¢ 

tion implies depend more and more on cheap and abundant and does make bs; that the statistic f instruments } 


wer; in fact, the existence of whole industrial de vide the kev index to twentieth century c¢1\ itior 
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esting Instruments, Too, Pay Dividends 


ah FOURTH By WILLIAM J. CREHAN 


Chemist, Baldwin Rubber Co., Pontiac, Mich. 





duc O instruments save money ” The technical man wil form viscosity, which fact has aid for the ’ _y 
tu answer affirmatively; and probably will qualify his 1 me , 
ate answer with the statement that wheneve applicable 1! At present, we have 1 inalytical Dalance 
xact processing operations, instruments do save n ney On the ment \V « have consequently beet } ved t ist rid 
al ther hand, it has been my experience that non-technical in the main laboratorv of the unt: Considarabl 
te} ‘xecutives are doubtful about the point, and it is to the been lost in this way and production is dependent 
riea atter, therefore, that this paper is addressed analyses. We are now contemplating purchase of 
pte First, let us see what an instrument is. From one of ytical balance, since the comparison of the « rt 
mes Webster’s Dictionary definitions, “a device for doing worl ance against the cost of delayed product 
lant x” producing an effect; tool: implement” it appears that speaks for itself in a loud ce 
and the subject is broad in scope and could anply to evervone’s We are equipped with all the standard ibbe nstru 
ving laily tasks. It is therefore fitting to limit discussion to ments that have a bearing on the product we manufacture 
the standa 1 Scott ter le machine ( ry ( ! r ! 
paratus, hardness testers, gvravitomete! ind mat the 
Some companies depend solely on the result f ic} tay 
William J. Crehan was born 1913 in’ dard instruments, and never leave the beat th t 
‘ a. n ’ ’ =. ‘ . Q2- . 
Elyria, Ohio. B.Ch E., Ohio State, 1935. vise supplementary service tests for their products. It is 
In 1936 joined St. Clair Rubber Co., gui. geld of instrument tion that pave create 
' Marysville, Mich., as control and analy- — \y, ciaeniivn tem to oh a “wteidaeainas ter ey 
. . . ° UO | itl \ uy) Vie Meals ( C\VNa Act ai re ice i 
» tical chemist; experimented with and , . . , 
rately the service characteristics of our } fu Mat 
developed new methods of control. In ae a nae tin lon’t a ' 
- = > . : 1e InstrumentS resulting aon cos muen,; one 5 uO put 
1939 joined Baldwin Rubber Co. His mae : : 
; they serve the purpose of giving our product a rhit el 
work there has become more special- ; hI ; 
: : . . . . ‘rence over competitors’, and in highly mpetitive field 
ized, being entirely in the adhesive line.  ‘ ia = . sae ae 
i“ h . 10S ‘ontracts a nd on us uch slight mi ment 
rhe cement department is new at Bald- = ' : OSE COPEME On si om ’ 
. ° ) 1. t ft tT e ce go } ) iiy tr) » OT y Tt ne Tre t 
win, so he has had the opportunity to! believe that this is generally tru ;' ' 
organize a control and analytical de-  '8 this fact which Is responsible for the development of 1 
" ° ° "17 \ ie la ) } ( sta { d piece a 
partment from the beginning. struments which late become tar | f equiy 
ment on the market. Instruments which mimic the forces 
f nature (6.90. the Weathe) -meter) come nto he ne in 
such « Y) ner: heot mo it} } ry ry a if} vith 
ti ucn a nial t Heyl hits l ) ( made { i } 
ee nstruments of a scientific nature as applied to some man which someone tries to produce a better product than his 
ifacturing process. As space 1s limited, I shall conside competitors’, thereby vaining more busine The net re 


lec instruments as used in my occupation, the rubber industry. sult in each case is that the instrument earned (which is 


y Perhaps the rubber industry is more dependent on instru synonymous with saved) considerable money 
st ments, of a sort, than any other. There are so many vari I could relate at length the individual histori f mar 
ti ables and so few that actually can be pinned down with pre of our instruments, and their meat r saving mone 
ig cision that the rubber technologist must measure several the final monetary conclusions would all be tl t 
St properties of his produet before he can state with certan ty such instruments are worth mat Vy times tne yinal cost 
that the product will be serviceable. Measuring simple We don’t alwavs immediately buy instrument | 
nN} properties such as melting point, boiling point, specific may need and which we have all been convinced ( 
gravity, and so on, cannot suffice to produce first-class money. We usually wait until the volume of busine 
is! products. ed by the instrument in question become ifficient actu 
Oi For some years I have worked with rubber base adhe lly to show a saving. Just for example, suppose we Tound 
ie sives for the automotive trade. This phase of the industry that the vapor pressure of a rubber solvent had del 
IS dependent on instruments for process control and eva elect on a eee ct vie 
uation of finished products. Instruments used vary from !" lots of a hundred gallons a mont! we 
crude home-made affairs to expensive machines of precision stall Reid vapor pressure apparatus to cont ct 
For instance, at one time we were dependent on crude vis and in this case wah habatnrss i hcpienens 
cosimeters (glass tube and steel ball type) which are slow nto a ime item, or unt | need f ali 
to manipulate and difficult to clean rapidly for repeat de extended to other items 
terminations. These viscosimeters cost us about fifty cents We have saved mone} t nstruments now discarded, 
each to make and calibrate, but they cost considerably are saving money with present instruments; ar! 1 will con 
more in time and in rejected non-uniform merchandise. This tinue to save money by introducing more instruments In the 
was finally remedied by purchase of a modified Stormer vis future. All industries must face the facts, if they desire to 
cosimeter. This instrument is extremely rapid and it per grow and become leaders in their respective fields, and the 


mits any number of repeat determinations to be run with facts are that constant awareness to possibilities for it 
ut disturbing the sample. Its cost was approximately $100 strumentation will save them processing time and put dol 
but no more adhesives have been rejected for non-uni lars into the stockholders’ pockets 








Total of Instrument-made Jobs Alway: 


Exceeds Number of Displaced W 


we 


y PHILIP ROBERT EWALD 


Senior Engineering Aide, TVA Fertilizer Works, Wilson Dam, Ala. 


UR tent Ss being called toda t the fact thnat 
ngel is automatic devices are being made to “think” 
and act in place of human beings. It is charged that 
these truments are being installed to replace wage earn 
é ind eventually create a grave unemployment problem. 
rhoug Suc ( ges are usuall directed at automatic 
machinery, instruments are also blamed. To best determine 
f these charges are justified, let us examine the instru 
mentation industry step by step, and perhaps discover that 
it, e many others, has been responsible for creating count 
le . } 
the first place, the manufacture of instruments ob 
viou creates jobs that otherwise would not exist. Co1 
der the modern American home: When furnace and over 
cont thermometers, dial telephones, and water, gas, and 
electric meters are multiplied by millions of installations, a 
sizeable ndustry is created. In the transportation field, 
».000,000 sets of instruments must be manufactured eacl 
year for new motor vehicles; and ships, railroads, and ai 
eraft are all heavy users of instruments. In the consume 
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goods industries, a modern factory or processing plant re 
quires an elaborate complement of indicating and control 
devices. In the “heavy” industries, even more so. In all 
scientific endeavor, whether in industry or schools, instru 
ments are a first requirement. For the manufacture of in 
dustrial and scientific instruments alone, there are employed 


5,000 salaried workers and 17,000 wage earners. 


But that is not all: The use of instruments in the above 
mentioned fields is responsible for the creation of yet more 
obs. Complete organizations are needed for the reading and 


servicing of utility meters in the home. The transportatior 
field employs many men to read instruments and interpret 


the data Navigators, ship engine | 


fe ers, meteorologists, etc. 
Each large factory employs a staff of men to install and 
maintain instruments and to interpret their data. Scientific 
wo employs many instrument users, as in sound elimina 


} 


tion, geophysical exploration, and in many forms of re 
search work. These jobs are created dire ctly by instruments, 


where instruments are a major part of everyday work. 


INSTRUMENTS 
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Philip R. Ewald was born 1914 in 
Knoxville, Tenn. Graduated 1935 in En- 
gineering Physics, Michigan U. After 
a year of electrical and drafting work 
he came to TVA in 1936, first learning 
how to install and service plant instru- 
ments; since then developing special 
sampling, measuring and control de- 
vices, including precision laboratory 
furnace controls, pH and titration ap- 
paratus. Hobbies (“useful”): amateur 
radio, electronics, photomicrography; 
(“not so useful” says he): gliding. 


Indirectly, all jobs in our American civilization are d 
pendent more or less on instruments. It is even safe to s 
that our modern civilization would not have evolved wit 
out instruments. Exploration would not have been possil 
without such simple instruments as the sextant and ec 
pass. Another old instrument, the clock, is responsible f 
] 


coordinating out es. A modern industry, possible o1 
through the use of modern instruments, is the aviation 
dustry of today. It is built around instrument-measured e1 
gines, instrument-refined gasolines, and is operated | 
highly developed instruments. This industry keeps doubli 
its employee rolls every few years. 

But are any jobs eliminated? Let us review the vari 
fields as before. In the home, instruments are used as 
aid and comfort to the householder; no workers are 
placed. In transportation, they are used as an aid to opet 
tion and navigation: the airplane gyropilot flies a pla 
better than can the human pilot, relieves the strain of lo 
hours at the controls, but cannot replace him. For fact 
operation, instruments are used as measuring devices a1 
as process controllers. These latter, the automatic contr 
ers, may be used to eliminate some routine jobs, such 
watching a dial and then turning a valve in response, | 
this can only be true in a large plant, where elabora 

] 


automatic-control instrumentation may be used to eliminat 


full-time valve-turning jobs, and we must bear in mi 
that a large plant requires a staff to care for the inst 
ments, so that the final result usually is more—not fews 

jobs. In scientific work, any instrument that can be | 
to a routine task relieves the worker but does not eliminat 
him: it gives him that much more time toward advance 
ment. (There has never been a dearth of jobs in resear« 
only of resources!) 

We have seen in a general way how instrumentation hi: 
been responsible for the creation of a limitless numbe1 
jobs at the expense of a few. It wouid be well te 


exam 
an industry that has employed instrumentation extensiv: 
and see what the effect has been on employment rolls. A 
excellent example is the Bell telenhone system. This orgal 
zation employs, in effect, a gigantic instrument wherein 
impulse at any point in the country may be made to g 
an impulse at any other point. In 1915 it was entirely ma 
ually operated. Today it is over half completely automat 
This gimantic instrument has been developed to nearly 
high a degree as is possible. Not only are the circuits aut 
matic in operation; they are tested by automatic inst 
ments! Fig 1 shows the increase in number of telepho 
and employees, and percentage of automatic telephon 
from 1915 to date. In that period the employee roll 
creased 68° while the manual telephones increased 01 
28°, hence at least a 40° rise in employment was due 
automatic installations. It might seem that the 170% tot 
increase in telephones should account for a greater empl 


orker: 
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NEWEST INFORMATION ON THERMOMETERS 


AND FLOW METER SERVICE 


With 1940 comes a new chance to take a forward- 
looking view of plant needs, and of today’s 
equipment for meeting them. There's no better 
time than right now to make sure youre fully 
up-to-date in your knowledge of the profit pos- 
sibilities of modern Thermometers and Flow 
Meters under 1940 conditions. And there’s no 
better way to begin a check-up than by looking 
over these informative new bulletins which 
Foxboro has just received from the printer. 

Most foresighted operating men, we know, 
watch “new equipment” notices right along for 
ideas and improvements that can bring better 
performance or lowered costs to their own oper- 
ations. In the field of instrument service, though, 
every week brings new applications . . . better 
ways of doing things... possibilities for savings 
confirmed in actual plant experience. 

That's why we say: Why not spend a few 
minutes in stock-taking for the New Year? Why 
not make sure you've got a clear-cut picture of 
1940 instrument models and 1940 instrument 
methods? Once you've looked these bulletins 
over, you'll be prepared to make a sounder 
analysis of problems in which temperature is a 
factor, or in which the flow of steam, liquids or 
gas affects costs or product quality. Short of call- 
ing in a Foxboro specialist to advise you in 
attacking a specific problem, it’s your best way 
of being fully informed on profit-building in- 
strument performance. The Foxboro Company, 
46 Neponset Avenue, Foxboro, Mass., U.S. A. 
Branch offices in 25 principal cities. 
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CONTROLLING - INDICATING 


nstruments 


TEMPERATURE - LIQUID LEVEL 
PRESSURE + FLOW - HUMIDITY 
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MAIL THIS COUPON FOR A 1940 CHECK-UP 





The Foxboro Company 
46 Neponset Avenue 
Foxboro, Mass. 

| 
Lid 
“Recording Thermometers” which, in addition to 


Please send me, by mail. vour new 40 page Bulletin 198-2, 
i complete review 
ot type os specifications, ranges of 1940 Foxboro Re rrding Ther 


mometers, also contains valuable installation suggestion 
revised 48-page Bulletin 


| Please send me, OY mali vour new! 


200-4, “Meters for Steam, Liquids, Gas,” which | understand will 
give me a good picture of meter service as well as design feature 


ind specifications. 


Have vour local Foxboro man phone 


= 
discuss instrument needs 


rie Tor ! ppomntmer 
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ight Ways of Saving 


t S ere 1 the outine type requiring little tl 
? ind 2 =t eact I pald little In thell place 
trumentatior i s created DS requiring inte 
ence and technical skill, witl lone pay. It has not 
( rar these o bs that me? ive not been tl 
t of but it has created boundless others and ope 
t ( fie { f S ? em}? ment 


Energy 


By RALPH RAND 


Casper Works, 
() t the ct f t 
t t ( ite of the day? 
‘ n vou : daily news 
el ite ( ecur and 
( ‘Vv t happening that a certain unit 
the : ild? Consult ur chart files 
f e ( ete f t happened under simila 
You n't ge etter st ce than buying 
< < ‘ ( ce that wil pay for tself 
! l t ! t classes of plant equipment 
( ent f uu? Have you considered 
ise to meet today’s keen competition, to control youn 
t ! nta ] } iction schedules, and to obtain 
r nd ne leld tl ugh smoother operation and 
reased waste? Or their use In obtaining a correct ac- 
nting f labor and material and determining the effi 
cienclh f man and machines 
H cal ue! these rewards in your plant? You 
can | ntelligently interpreting the readings of your in 
truments. First of all, an instrument guides the operatot 
ind g f the supervisor a quick check on operations. How 
ever, these same readings can bring about savings in powe} 
and, ves, savings from decreased emergency situations. 
equa mportant are uniform quality, steady rate of out 
put, a lanee of breakdown, and good will. 
Are 1 considering the savings from reduced energy 


mption? The study of most processes involves heat 
balances and energy flow. Economic operation depends or 


the efficient utilizati of the heat and electrical units 
Trace t and save. 

The |] n set limits is vital to 
! tel labor, material, heat and 





mall 


If the critical tem- 


perature is not reached and sustained, the 


quality. 


oduct 


Ce ) Standard pt 


desired action 


loes not take place. Too high furnace temperatures in some 
sections shows that secondary combustion is taking place, 
irner pressure is toc high, baffles are broken and heat is 
not eing absorbed Furthern ( constant heater outlet 
temperature ! ires balanced flow and constant load o1 
e heate lecreased coke formation, increased yield, and 

! mum stability on the whole unit. Temperature readings 
the heat recovery units determines their efficiency and 

( lition and whether they are justified, for their use may 


another unit in the 
characteristics of one 
rating 
waste 


efficiency of process. A 
unit of a 


suc 


decrease the 
operating 


change the ope characteristics of 


cause a of energy consumed. 


Pressure readings insure safety and help analyze energy 


and together in 
phase of a substance and how 


nvert that 


Pressure temperature work 
much energy 
to a different 


mean clogging of units 


determining the 


S necessary to c substance 


phase 


Excessive processing pressure may 


through coke or scale formation. Uniform steam pressure 
nereases engine-room efficiency and raises the quality of 
the processed product. 

In dealing with all energy losses bear in mind that a 
meter which records the quantity of power used in each 
department determines the power requirements and whet 


The Texas Co., Casper, Wyoming 


Born in North Dakota, Ralph Rand 
went to N.D.U. and, while studying, ob- 
tained Class A amateur 
and was part-time operator of Station 
KEJM. After graduating in 1936 (B.S. 
in E.E.) he went to Philadelphia to re- 
pail for Phileo, He studied in- 
strumentation in the Brown Instrument 
Training School and its Service 
Division; gained further instrument ex- 
perience with the Nat'l Can Mas- 
peth, N. Y. For the Texas Co. his work 
is in oil refinery instrumentation. 
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they and 


can be 


occur; permits cost accounting 


traced but primarily these instruments are used 


schedule the work of a department so as to keep the pow 

uniform. 

or automatically by cutting off 
to keep within the 

A unit 1 to its 


highest efficiency. 


regulated 
part of the load 
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demand 


requirements Power can be manua 
when nec 
Sary requirements. 

Ss operated at 
determine t 


efficiencies of some equipment by measuring the 


loade rated capacity 


Just as flowmeters may 
Input al 
output flows and bring about smooth operation by keepin; 
the load 


mine the 


and 
point of highest efficiency of electrical apparatu 
often trouble of a 


and friction 


constant, so will ammeters wattmeters dete 


Instruments on machines huma 
Mechanical wear 


Experiment 


cure 
increased may be t 


it} 
Wi1tn 


nature. 
lubrication al 
lubricant m: 
saving 
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the proce SS mm; 


cause of overloads. voul 


measure the consumed, for the correct 


make 


powe! 


reduced size of motor and a 


and nature 


possible a 
energy. Instruments will show the size 
However, 


a solution. 


loads. speeding or slowing down 


also be 
Voltmeters insure that your 
the voltage for whicl it 1s 


equipment is 
designed. The cost of light is 


operating 


economic balance betweet 


Low 


icreases the cost pe? 


cost of current and cost of bull 
bulb, but it actua 
in comparison with the cost 
tage. Energy consumption, as far as lighting 


nsity of illumination whe 


voltage may increase the life of a 
lume} 
rated 


concerned, deals with proper int 


out of a lighting system so that or 
time. Don’t gut 


needed and the laying 
lights 


use instruments. 


essential can be used at the prope) 


trical brings in loss. A 
will help balance your load and determine wheth¢ 
Better, use high voltag 
step down to the prop 
transmiss! 
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power fact 


power transmission coppel 
ammete} 
enough. 
and at the load 


the distance of 


the conductors are large 
for transmission 
low-voltage 


voltage to keep 


small. Electrical consumption also depends on 
Lightly loaded induction motors and transform«e 
with high exciting current waste energy. 

The 


pends on 


readings. 
amount of instruments can bring 
ingenuity in interpreting their reading 
instruments, for overinstrumentat 
and a instruments 
behind for there t 
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Use only essential 
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apparent 
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Look 
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Complete Contred nevurns 
at Sucrest Refinery — 





FULL AUTOMATIC OPERATION BY 
Bailey Meter Control SAVES 54,960.00 


Actual results obtained by the application of 
Bailey Meter Control to two 35,000 Ib. per hour 
capacity, 250 lb. pressure pulverized coal fired 
boilers are evident from the following statements 
made by Mr. Frank C. Staples, Plant Manager 
at the Sucrest Sugar Refinery, Brooklyn, N. Y. 


From March, 1936 through December, 1936, 
boilers were operated manually in accordance 
with meter readings. Beginning in January,1937, 
boilers were automatically operated at test 
efficiencies by Bailey Meter Control. During the 





year 1937, this installation of automatic control 
produced fuel savings of $4,960 which alone 
amounted to 122% of the cost of the control. 


The installation of COMPLETE combustion con- 
trol on the boilers in your power plant is one of 
the few “High Return’ investments open to your 
company today. Send for your copy of the new 
Bulletin 102-B describing Bailey Meter Control 


BAILEY METER COMPANY 
1041 IVANHOE ROAD CLEVELAND, OHIO 
Bailey Meter Company Limited, Canada 


A-43-1 
Montreal, 








Mr. John Dobson, Chief Engineer, watches Bailey Meter Control carry the Sucrest Refinery load at Test Efficiencies 


BAILEY METER CONTROL 





The Complete Comlustion Control System 


. Feed Water Control 


rents 


ere tl 
Boiler Meters @ Multi-Pointer Gages @ Fluid Meters @ Recorders @ Superheat Control @ Desuperheat Control @ Combustion Control 
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Modern Instruments Cut Leak Detection Costs 


By FRED A. GURDES 


Municipal Engineer, Oak Park, Illinois 





N ecent ears the locating < f water leaks nas he come al Fred A. Gurdes, born Chic igo 1890, trained at Lewis 
; eo" ‘ int at Institute there. From 1996 to 1913, in substation dept 
‘mnartant factor towards ope rating a wate pian i 
a La 7 ' ind generating plants of Commonwealth Edison. Then 
f efficiency. In many cases the sound of water leaks issistant to Electrical Engineer in Charge for Commis 
s dificult to find hen water will seep a long distance be sioners of Lincoln Park. Two years in U. S. Army 
Sp : gate . ah | } Air Corps as Observer. In 1921 opened an office on 
; t ch un on the su , writer has had tw 
rore L Sis » race Phe ; LaSalle St. as Consulting Engineer on Public Improve 
difficult ite eaks to locate—difficulties being due to the ments. During past five years, has supervised installation 
expr iperstructure over the water mains. The method ind operation of many types of instruments, including 
r ne measuring sound through selective amplifi meat <OMErOL fo Meek industry; electrolysis Reber. <5 
A . . - ; tions; sound measurements; cable fault finding: and 
cat l f the vate ieak noise, rather than DY listening. locating sneak grounds on interlocking railroad signal 
Since leaking water causes friction, naturally it gives off  ‘¥Ystems 
" ind he object is to measure this characteristic sound 
by selection and amplification. The sound is picked up by a Another case was where a water leak was found 
sensitive microphone which is connected to a water hydrant, the house service which was connected to an 8” cast it 
faucet or water valve stem. The instrument also has a fre water main in the street. Several tests were made by tl 
quen¢ elect hich tunes in the number of vibrations the old method of hearing the sound, but the leak could not 
sound is producing. There is also an amplitude meter which found, even after several excavations. Using the sou 
letermines the distance the leak is from the point of test. measuring instrument method the leak was located 2 ft 
By observing the eadings at each test point the max! back of the buffalo box on a 4” lead service. It had bee 
mum reading will locate the water leak within excavating leaking at the rate of 3000 gallons per day. 
range of the leak The time required to locate the first leak was 3% hou 
One water leak was under a heavy concrete floor. Afte1 and the second leak was 2 hours. 
several guesses were made using the old method. several This type of instrument takes the guess-work out 
needle excavations were made; then the new apparatus water leak detection. It effects obvious savings particula 
was used and with careful checking and reading of instru over paved roads and sidewalks where expensive replace 
ments the water leak was definitely located and promptly ment 1s an important cost item. Only one excavation is ne 
repaired Later wa found that approximately 6,000 essary to locate and repall the water leak and reclose t] 
gallor per dav had hes lost through th Ss leak excavation. 


Costly Troubles Due to Impurities in Distilled 
Water Ended by Modern Instrumentation 


By M. KEVELSON 


Engineer, Solar Mfg. Corp., Bayonne, N. J. 


Born New York City 1899, Mr. Kevelson studied m 
ing engineering at Cornell 1916-21 with wartime 
terlude (1 S. Navy 1918). Grad. from Cornell 
M.|I in 1921. Later studied chem. eng. at Book! 
Poly (grad. 1931). However, having been a radio an 


NE of the most important developments that have 
} 


made possil 


le the modern midget radio set is the elec 


trolytic condenser. Before its advent pape condense? 


assemblies were used—almost as large as the present midget 

set itself. The electrolytic condenser is hardly noticeable. teur from boyhood, has mostly worked with radio a 
aa sil , * hal , h ad set is nd becauss electrical mfrs. sin 1921. Chief Engr. Condens 
By virtue of its adaptability to the radio set, an sites Corp. of America 1928-32. Later, engaged in devel 
if its low cost, its manufacture has become a $10,000,000 is ie a ala 

ndustry in the last ten years, trol of paper His work for Solar since 1936 | 


been to develop processes and control meth¢ 





One of the practical problems that had to be solved befor: m 
. 1 } ri le ) c conder 
ending the excessive amount of spoilage that occurred 11 ROK Grex ys sig cs 
? a ict n,. Wa t! 4 mtr )] of > qual \ ot a St lled watel 


solution will either greatly lengthen the time of formati 
or prevent it entirely. In addition, any impurity in the pas 


that entered into the manufacturing process 


The principle upon which the electrolytic condenser op will cause the film to deteriorate rapialy and lose its dielec 
erates depends upon a peculiar property of aluminum whicl tric properties 
allows a microsc ypically thin dielectric film to be formed o1 


aac a The most deleterious impurities are chlorides: as littl 
its surface. This film, when immersed in an aqueous medium, 4 


one or two parts per million in the forming solution or t 


acts as an electrical ec sel s function in the radio set ; : 
acts as an electrical condenser. Its function e radio st paste is seriously detrimental. Five parts per million 


= oe u z = the pulsations of the rectified alternating fatal. Other impurities, such as sulphates and nitrates a 
. wage | the plates ol the vacuum tubes ilso detrime ntal, but to a lessel degree. 

_The electrolytic condenser, as it is made today, consists Fig. 1 shows how the chloride content affects the tit 
oF U uuminum foils separated by an impregnated pap required for the formation of the dielectric film. It is el 
sitet nd rolled into a small cylinder. The material used from this curve that the period of formation increases e1 
mpreguae Ue paper spac in aqueous paste Of  mously with any slight addition of chlorides. 

Se ee —— tains ammonia, boric acid, and Not only is it necessary that all chemicals used be f 
= ee a from chlorides, but it is extremely important that nothir 
atinte ie but distilled water be used throughout. 
By electrochemical means, one of the foils has the dielec Distilled water enters into every phase of the manufa 
tric film for ts surface. The nature of this film is ture of electrolytic condensers. All chemicals used are d 
such that the presence f the least impurity in the formir g solved in distilled water. All final washing operations ta 
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Here’sthe new Taylor Hy- 


ed I an 
I Note bot 1 
res wi neca € 
I 1 with any stubby 
be I ! Horiz ta 
8 e | lly irked 
é é 1° gr t 8 
fr to 120° | 1 
3° 1 sfr 60° t 
220°F. Case Brown, 


crackle finish. 






THIS IS THE 
EASIEST-TO-READ HYGROMETER 
I'VE EVER SEEN! 








New Taylor Hygrometer for air ducts, dryers and other closed 


compartments constantly indicates temperature, humidity. 


ALREADY plant men are saying this 
A new, highly accurate yet rugged 
Taylor temperature and humidity 
indicator is in a class by itself. It’s 
easier to read, install, and maintain 
than ordinary types. And here’s why 


Easier to read. In its unique tube de- 
sign, Taylor engineers combined the 
accuracy and speed-of-response of the 
etched-stem thermometer with the 
rugged dependability of the industrial 
thermometer.The black numerals and 
graduations are etched on the back of 
the extra-broad and flat scale, and are 
lacquered over in orange-yellow for 
maximum, permanent reading ease. 


ed 





Swings out easily nstant access. 5 
screw two t b screws! Wet and d 
ers f N 
i t a t 
guard ‘ it ss | 
N 1 ¢ r 


Horizontal scale is easier to read, is 
enclosed in clear, easily cleaned glass. 
Easier to install. The required duct 
opening is only 8°x 234". Because the 
mounting sub-plate is readily de 
tached, it can be installed without 
danger of breaking the instrument. 

Easier to maintain. A]] parts instantly 
accessible. Water supplied to wet 
bulb by inverting water bottle. One 
filling a week enough. Jf 


has bottle 


. j 17 } ' fa,h} 
ever rvieed re plac nd, MST VU Anu stuooy 


If air pressure or vacuum exceeds 

of water, or if you prefer an auto 
matically controlled water supply, 
ise the Constant-Level Reservoir. 
This is also easily mounted, cleaned. 
All parts corrosion-resistant, and 
turdily made. 

Read at right the features of this 
important-to-you Taylor Hygrome 
ter. For further details, see a Taylor 


representative, or write Taylor Instru 


ment Companies, Rochester, N. Y. 


Plant alsoin Toronto, Canada. Manu 
facturers in Great Britain: Short & 


Mason, Ltd., London. 























Advantages you'll 
get with this new 
Taylor Hygrometer! 


> New tube design increases ease of 
reading 

> Etched-stem-thermometer rate of 
response and accuracy with indus 
trial thermometer ruggedness. 

> No separate scales to slip, corrode, 
tarnish. 

> Scales enclosed in glass for easy 
cleaning. Scales mounted horizon 
tally for easier readings. 

> Instantly accessible for maint 
nance—unit swings out from mount 
ing. 

> Bottle-feed reservoir replaceabl 
with any stubby beer bottle. 

>» New skeleton-type guard allows 
free circulation of air across both 
bulbs. 

> Rubber grommets thermally in 
sulate the glass stems, minimizing 
conduction error, reducing breakages 
danger. 

> Simplified installation—only ons 
small duct opening needed. 

> Available with bottle feed or con 
stant level water supply to operat: 
under water pressure Or vacuum 

> Wet and dry bulbs staggered for 
efficient use in horizontal or vertical 
ducts. 
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SRG RANSOMES Seema place in distilled water. All tools and jigs are cleaned 
Ra distilled water. The operators wear rubber gloves that a 


washed in distilled water. Up to recently, the indust 
operated on the theory that the best-made stills continuous 
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BUILT BY 


FALSTROM 


Below-Board of 3 Falstrom 
Standard Panel Soctions 
Note High Loading Capacity 









supplied a high-grade distillate. Analyses revealed that f: 
quently this was not true: many factors beyond the cont) 
f the still manufacturer affected the operation of the st 

Occasional priming in the evaporator was the cause 
carry-over of impurities. Some reasons for this primi 
were: (1) change in supply water pressure; (2) change 
steam pressure; (3) presence of oil in the supply wate 
(4) failure of steam trap to operate properly; (5) vat 
tion in back pressure on steam return line. 

Routine checks on the distilled water were impractica 
since the water was consumed almost as soon as product 
Some form of continuous control was obviously needed 

To meet this need an automatic distilled water chee 
vas developed. This is a comparatively simple and inexpe 
sive device, operating on the principle that a trace of 
purity in distilled water will greatly change its specif 


resistance. (For example, 1 p.p.m. NaCl will cause a d 





from 500,000 to 300,000 ohms.) 


Above-Totally Enclosed 
Falstrom Cubicle Panel 
f Petroleum Refinery 


The distilled water checker consists (see Fig. 2) f 





conductivity cell, a current converter, an indicating inst 
ment which shows at all times the purity of the water, 
* IMPRESSIVE APPEARANCE alarm bell which warns the operator that the still has gx 

; out of order, and a system of relays which operates a m: 
netic valve that runs impure distillate to drain. Contan 


* QUALITY CONSTRUCTION 


* COMPLETELY CUT OUT 
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* STANDARD SIZES , | Foal 

' t 0d + ts J 
Send Blueprints for Quotations Fig. 2 | | 


Write for Catalog and Bulletins PI and PJ 
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ated water is thus kept from entering the distilled wat 
tanks. As soon as the source of trouble has been correct 
the magnetic drain valve automatically closes, again alloy 
ing pure distilled water to be fed to the tanks. 

Six stills are in operation at the plant of a condens« 
manufacturer.' Each one of these is equipped with a d 
tilled water checker. 

It has been found that the water supplied by each still 
below par on an average of once a week. Before the instal 


COMPANY 
YY PASSAIC, N.J. 
Steel - Fabricators - Since - 1870 














leaned tion of the water checkers a tank load of 500 condenser 
. that a anodes was damaged each time a still went out of adiust- 


indust) ment. This represented a loss of $44.66. Since only half of 
tinuous these damaged units could be reclaimed, there was a total iff WW CONTROL 
innual loss of over $5000. p 
The distilled water checkers, however, have done more 


than save $5000 a year: 


FOREVERY APPLICATION 
wi 


They made possible a product of higher quality, the value 





of which improvement and resulting customer good will ear 


not be measured in dollars and cents. 








They enabled men who formerly spent much time making 
outine checks and “shooting trouble” on defective condens 
ers to do more effective work in improving plant operations @ BECKMAN AUTOMATIC pH INDICATOR 
They proved that the control of distilled ite 3 a : p 
ing’ proposition. SESE ae ee ee te a arene 
They brought about a realization that there were othe) SOE ERA IE RS aT ee ae 
phases of the manufacturing process t hich instrumenta 
easily-read dial, but also provides, if desired, a YAN 


tion could be applied 


written record and completely automatic pH cont ANY 
standard potentiometric recorder or ntr may t 
This is the most advanced pH instrument availat today 


With it, pH control can be maintained completely au 


Instrumentation Made ee eee 
ip Nine Full-time Jobs in | eee seme 
One Department; 


that fre 
cures : Many Others 
: , Ne 
“he st 1Z1 
cause of 

primi 
-hange i1 Fuel Dep’t, Riverside Works, Otis Steel Co., ¢ leveland, Ohio 
y water; plete details! 
F. F. McClure, born 1911 Elyria, Ohio, graduated 
s engineer from Rensselaer Poly, 1934; then metal 


By F. Be McCLURE There are many important features n rpc ratea r Tn Out 
standing pH instrument. Write for Bulletin 16 which Jives con 


>) varia 


THE BECKMAN 
INDUSTRIAL pH METER 


lurgy at Case School. Inspector and later assisiant 
practica roller on merchant mill of Republic Steel's Elyria 
Wor's. Next served as recorder on plate mills and 


produced : j 
checker in blooming mill of Otis Steel. At present, gas 


eded 


checke ind has also operated the annealing furnace for heavy 


mixing station operator in the Otis Fuel Department 


inexpel castings. His experience with instruments has come 
< through ‘‘direct contact with modern automatic heat 

2 _ 

e of 1n ing furnaces, gas control, and measuring devices of 


specif the latest types He is a member of Ass'n of Iron & 





Steel Engineers 
e a drop 


MPLOYMENT being ore of the national topics of dis 
cussion today, it is natural that the instrumentation of 
an industrial process should be considered in view of 


Za) OF 


2 inst! 





vater, al : d 
has vo1 its effect on the employment record of a plant. In the steel] 
— ea } : ) 

Ss a mas industry, Instrumentation 1s being employed widely and THE BEC K-MAN 


has tended to increase e OV » ‘ le) ‘ deerease 
ialacenls is tend to increase employment rather than decrease it LABORATORY pH METER 


A good example of this is the increased employment it 
the Fuel Department of the Otis Steel Co. since it has in 
stalled some new instrumentally-controlled equipment. 

* A little over a year ago Otis began the construction of 
: a gas mixing station to mix refinery gas and air as a fuel 


to replace more costly natural gas on some of the mill fui 

















naces. The actual building of the station provided work fo 

the mechanical and electrical crews of Otis at a time wher 

i the mills were down because of the 1938 business recessior 
and the men were not working steady. 

Upon completion, operators were required and four men 
who had been laid off from other departments were called 
back and broken in to the job. The pay of the operating 
job was higher than the base pay of the mill and to some of 

cd wate the men this meant an increase in earnings, not only on ar 
orrect hourly basis but in the number of hours since it shuts dow? 
in alloy only on prolonged mill shut-downs. At the natural gas com 
pany no men were laid off, since Otis still uses some natural 
ondenst gas, while at the refinery the work of the instrument de 
h a dis partment was slightly increased. The service department 
of the instrument manufacturer has had its work increased 
h still to the extent that Otis has contracted for a_ periodical 
install check-up (every four months) that requires the work of a 
service man for three days. (esata visa. didi: dies 3330 EAST COLORADO STREET, PASADENA, CALIFORNIA 
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RECTANGULAR 


Styled by HENRY DRE 


Designer of the “Twentieth Century Limit 
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BROWN ENGINEERS COLLABORATING W 

THIS WELL-KNOWN DESIGNER HAVE, 
PRODUCED AN INSTRUMENT THAT 1S 
NOT ONLY A THING OF BEAUTY, BUT A 
TRIUMPH OF ACCURACY AND SIMPLICITY. 
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RECORDING, INTEGRATING FLOW METER 


Aduanced Design 


ASSURES ACCURATE MEASUREMENT 
\WITH SIMPLICITY FOR METERING 
FLOW AND LIQUID LEVELS 








ee on ee 
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NEW LINE OF 


aL 


With justifiable pride the Brown Instru- 
ment Company presents the latest devel- 
opment in Flow and Liquid Level Record- 
ers, Indicators and Controllers. 














These new Flow and Liquid Level Instru- 
ments are entirely new inside as well as 
out. Advanced design of the operating 
mechanisms provides a new conception of 
accurate measurement with _ simplicity— 
the result of years of research and field 
testing under actual working conditions 
by Brown Engineers. 


The classic, simple lines of the modern 


NEW ELECTRIC FLOW METER: Operates n the nduc 
ince bridge. Principle nherently de f t 
flUuctations 

AUTOMATIC PLANIMETER PEN: G 


flow iny period of me 


SIX INTERRELATED RANGE TUBES: Wit 
*~harts and scales make range changing ¢ 
INTERNAL MECHANISM: All mo 
Signed to reduce wea ind > 
NEW INTEGRATOR: Insure 
ill rates of fl from 0 
DIAL INDICATOR: A 
better eadability 
SIMPLE FLOAT MECHANIS™YE o 
Insures unhampered float m emer 
operation. Sing! leve onnects floa 
ing shaft. No chains or complicated 
movement r get out of « 
LARGE FLOAT: Provide 
mit to tne per minute 

curate measurement 
PRESSURE-TIGHT BEARING—Pre« 


ton 
€ os 1 Ss l 2 x 


PRESSURE CHAMBERS: [1 
service demanded from tl 


The above-mentioned features are but a few of the many new developments found in the 


EME 








streamlined case—styled by Henry Drey- 
fuss, designer of the “Twentieth Century 
Limited”—give added beauty and distinc- 
tion to practical and serviceable instru- 
ments. 


For modern panel mounting they blend 
with the panel surface and surrounding in- 
struments to provide the much-wanted 
Aush appearance. 


Available with electrical and mechanical 
meter bodies for the measurement and 
control of steam, air, oil, gas and other 
fluids. 


Advanced Design Embodies 


I 
MODER 
] ’ 


N RECTANGULAR CASE: 


1 


tr 


LNIVERSAL MOUNTING: 


pipe ,ddle 


IMPROVED RECORDING 
minimun Outhbe rd he 
nsure 


SIMPLE CHART DRIVE: 
slippage ( w Kno! nad 
ed studs "fib 


RESILIENT MOUNTING: A 
3 pe 


ELECTRIC AND MECHANICAL METER BODIES 
ble ir ' i | Y 


New Brown Electric and Mechanical Flow Meters 


For full details write THE BROWN INSTRUMENT COMPANY, a division of Minneapolis-Honeywell Regulator 


Co., 4482 Wayne Avenue, Philadelphia, Pa. Offices in all principal cities. Toronto, Canada: 117 Peter Street 


Amsterdam-C, Holland: Wijdesteeg 4 
Greenford, Middiesex ... 


Ji OU) Flow Meters 


England: Wadsworth Road, Perivale 


Stockholm, 16, Sweden: Nybrokajen 7. 


Accurate Measurement with Simjalicit 


& 




















A RHEOSTAT LINE 
THAT 1S COMPLETE 





" 1] : 
bulletins describing the 
f ) 
ous Ward Leonard Rheo 
Stat ybably the ost 
] ] 
omptlet mpitat ) 0 
t t 
} tat ; 1 ] 
\heostat data ever assembdiec 
1 } 
ry sino. man rot eC} 
} 
| Ve om the 
t types I itiona 
] 
S MN , otors t the 1 rht Bi Itiple nits that 
1 1 1 1 
’ ak 
> ) tings na iCcCesSsOories are likewise con 
1 1 1 
, Ward Leonard quality line 
1 1 
sents t test’ in the field. Make ve St 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 
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WARD LEONARD ELECTRIC CO. 
§ South Street, Mount Vert NY 





C) ye ! the innealing lepartment a while ago OtIs 


t ( ! f xidizing units in order to improve the g 
neaine f strip and sheet steel. Beside the worl 
tne three me! ere givel ODS as operators 
The t ( automatic soal go pit vere bDullt n 
it t iutl I ti¢ ty 
t the tio1 { t equipment, the rk Of 
r ce I ce is ncereased tf the extent t it the T 
it as give 1 neipe en the meter repalr n 
ect ng’ al cre ed numbe { calls as also giver 
| | > Dd T1O r mp reca a 
( forme? vorked on the hand mills of t 
eet department. This gave obs to two men throw 
the etiring f obsolete lling equipment, In the met 
1 irtme 1 Mal S kept busy most f the time t 
care I the nst iments 
So it can be seen that due directly to instrumentation 
f ist < ipie of eals He full-time job nave hee 
created in the fuel department alone, and a number of pa 
time nes in othe departments and companies. The re 
tively steady employment which these jobs have provide 
is helped Otis in that it orks to keep the unemplovmer 


compensation applications of the men down towards a min 


mum. This is important here in Ohio because a compat 
hic owers the number of its men’s compensation app 
cations ecelives a lower compensation tax rate from t 


state as a reward for maintaining employment. 

Jobs provided by instrumentation do not have the strict 
physical requirements that many of the old steel mil 
used to have; and are really a benefit to the men and the 
families. In the modern steel plant the old-time hot heay 

rk is fast disappearing and machines and instrument 
are taking their place, which means more pleasant an 
healthful work for the men. Iron and Steel Institute figures 
show that in 1937 employment in the steel industry reache 
an all-time high. It probably will make new highs in 1939 

So when one considers that instrumentation provides wo} 
such as it has at Otis Steel Co., beside maintaining an it 


austry to produce the instruments, 1t can readily be see 


that instrumentation does make jobs 


Photoelectric Relays 
Save $21,000 In 
Seven Years 


MANUFACTURER of automobile parts seven years 
ago installed, on a transfer press, photoelectric equi] 
ment which paid for itself in the first day of opera 
tion. Previous to the installation the manufacturer exper} 
enced periodic trcuble on his six-operation-sequence press 
mechanism woul 


n 
A part would stick on the ram, the feeding 
automaticaliy place another piece under the same ram, an¢ 
when the ram came down on the two pieces the expensive 
die would be damaged 

To prevent this damage, six General Electrie photoelecti ( 
relays were installed to watch the operation and to stop the 
press before the second operation, should any part stick o1 


the ram. The contacts of the six relays were connected it 
series so that the establishing of a light beam between any 
of the light sources and its corresponding phototube acted 
to de-energize a solenoid and trip the clutch of the press. As 
a further protection the light sources were also series-con 
nected so that a failure in the light would bring the machine 
to rest. A push-button is so located that the operator cai 
stop the machine at will. 

During the first day of operation the photoelectric relays 
stopped the press when a part stuck on the ram. The cus 


EDITOR’S NOTI This item was not entered in the Contest: ] 
cas released on Dee 27 bu the G-E News Bureau. As a rule we ad 
not print press releases, insisting on articles especially written fo 
ur readers. However, this one fits in perfectly among the prize 

nning essaus and a distinctior neve before enioued bu an 

f Instruments article is printed eaactl as written 


mer stated that the price of the protective equipment was 
shout one-half what it had cost on previous occasions to 
pair the die. In other words, the equipment more than 
tid for itself the first day. 

The photoelectric relay equipment has been running suc 
<sfully for more than seven years and it is estimated that 
has saved the manufacturer $3000 a year in maintenance 
total saving of $21,000 to date. 


Leased Instruments 
($16,000 a Year) Saved 
More, Trial Proved 


By H. OLKEN 


Junior Electrical Engineer, Navy Dep’t, Washington, D. C. 


4 graduate of the Radio Engineering Course at Har- 
d (A.B. 1929; M.A. 1930) Mr. Olken has since 
940 applied this knowledge to the invention and de 
elopment of instruments and automatic control de- 
vices, chiefly with Atlantic Precision Instrument Co., 
Mason-Neilan Regulator Co. and (since 1937) in I S 
rov't service. Not continuously, however, for in 1931- 
he was engineering editor of Instruments, H's in- 
entions, before and since this interlude, include tele- 
letering systems, electronic type measuring and con- 
olling instruments, a new transformer balance 
nciple and an improved method of measuring mois- 
> re content 


HEN we wear rubbers over our shoes in the rain 
we little realize the interesting and important role 
instrumentation has played in the mass production 
oeess of making them. 

The process of making rubbers is as follows: you wrap 
cloth, which forms the lining of the rubber, cut to form, 
a wooden last. On the sole you stick a thick sheet of 
asty, uncured rubber stamped to the desired shape and the 
lesired sole design. Then from a thin sheet of uncured rub 
er is cut out a single piece, shaped to form the entir 
ipper. This is pasted in place over the cloth on the last. 
The last and covering are then placed in a vuleanizer and 

vuleanized; and come out as the finished rubber. 
| \verage thickness of the plastic rubber sheet, from which 
he upper is made, is only 13 thousandths of an inch. And 
must not be more than 0.003” too thick or too thin. For 


lin 


too thick, the rubber does not paste well on the cloth 
besides, too much rubber is consumed. If too thin by 
er 0.003" the rubbers do not stand up well. 

To gage the thickness of this soft. pastv sheet, only 0013 
thick, is a problem. The contactor of a dial gage or microm 
ter sinks into it, giving readings indefinite, unreliable, and 
inrepeatable. Besides, the sheet is turned out at high speed, 
ence gaging must be instantaneous and continuous. 

\n instrument company developed a non-contacting gage. 
In it the rubber sheet is passed between two plates of a 
adio condenser. Change in thickness of the sheet causes 
hange in capacity of the condenser. Such change is read 
ntinuously on a scaie calibrated directly in thousandths 
an inch thickness of the rubber sheet. A sensitivity of 
ne inch of seale deflection per thousandth inch of thick 
ness of the rubber sheet is usual. The operator of the cal 
ender rolling out this sheet can thus control it to the exact 

ckness required—usually to a split thousandth. 


¢ 


There were in 1931 eight of these gaging machines in the 
soston plant of a rubber company. They had been leased 
the company by the instrument company at an estimated 
ne-tenth of the first annual saving, set at $2,000 apiece. 
Vith the mounting business depression at that time and 
rastic decline of business, it seemed desirable to cut out 
ese machines and thereby “prune” the ‘operating expen- 
tures by a goodly sum—$16,000 annually. 

To test the feasibility of this, a run was made to see how 
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LIQUIDOMETERS provide continuous dependable 


and accurate knowledge of liquid levels. 


LIQUIDOMETER 
REMOTE READING GAGES 


Automatically indicate or record liquid 
levels. No pumps, valves or auxiliary 
units required to read them. Balanced 
hydraulic transmission system ingeni 
ously compensated for temperature 





variations on commuricating tubing 
Accuracy unaffected by variations in 
specific gravity. Approved by Under 
writers Laboratories and similar bodies 
for gauging hazardous liquids. Models 
are available for remote signals, au 
tomatic control of pumps, etc. DI 
RECT READING models available 


where remote reading is not required 


LEVELOMETER 


Dial Type Hydrostatic 
Gauges 





Operate on hydrostatic principle of 
establishing balance between head 
of liquid and an indicator. Dial ind 
cation featured. No liquid to expand 
or contract and create errors. On 
dial can be arranged to gauge a 
group of tanks. 


LIQUIDOMETER 
THERMOMETER 
Completely free from inaccuracies 


due to temperature variation at indi 
cator or along transmission tubing. 


‘Liquids worth storing 
are worth measuring” 





Write for details 


THE LIAUIDOMETER corp. 


“wom | 
36-27 SKILLMAN AVE. 


LONG ISLAND CITY, N. Y. 
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EPPLEY STANDARD CELL 





Cat. No. 100. Standard Cell. 

















$20.00 
( 26.00 
| EPLAB | 
THE EPPLEY LABORATORY, INC. 
NEWPORT, ft a 
“To Err ls Human!” 
Pope 
Avoid Human Error 
in your 





PRECISION TIMING 


with 


Automatically 
Controlled 
STANDARD ELECTRIC 


STOP CLOCKS 


You énow your split-second timing is right when you use 
the automatically controlled Standard Stop Clocks. Use 
them for research and production testing of thermal ele 
ments, circuit breakers, relays, fusetrons, fluorescent 
lamps, engine fuel consumption, speed of moving objects, 


rate of flow of liquids, eu 


Sturdily built for years of trouble-free service 
30 Days Free Trial 


r literatury rr nd ] 
t ferature prices an SU day 


tree trial offer, write Dept G 


The STANDARD ELECTRIC TIME CO. 


SPRINGFIELD, MASSACHUSETTS 











accurately the callender operator could keep the sheet 
the required thickness. Having become used to the setti) 
required by the electronic gage, he kept the thickness wit! 
the required 3/1000 tolerance to either side quite well for 
day or so, but after that he drifted off to over- or und: 
thicknesses of nearly 50% of the entire thickness of 1 
sheet. When the management took account of the loss tl 
entailed ir 
by defective products, etc., it realized that insurar 
of the quality of the product, insurance of sustained p: 


duction, etc., secured at the cost of leasing the gaging n 


4 


stalled assembly lines, in injury to its tra 
name 


chines, was a bargain. 
In short, there is no economy in “economizing” on inst 
mentatior 


Create Jobs Through 
Quality Products 


By ERWIN H. WALDMAN 


Operating Dep’t, Andrews Steel Co., Newport, Ky. 


Erwin H Waldman grad from Tect rM:S,.> § 
Cloud, Minn. Attended Ohio Mech. Inst. and Cincit 
nati [ Principal studies, chemistry and metallurgy 
His experience has included arc and acetylene welding 
steel treating, forging and pyrometry, supplemented t 
trips to steel districts for study on his own funds. A 
i workman in various capacities’’ he studied modert 
open-hearth, soaking pit and mill practice, including 
steel mill instrumentation. Simultaneously did lab an 
research work on his own time. Invented a weldin 
electrode. Wrote paper on use of optical pyrometer 


open-hearth practice. Member Army Ordnance Ass'n 


HE present trend toward stabilization of certain de 


termining items of cost and price, through legislatio1 


and contract agreements, has made quality become 
factor of major importance in a competitive market. 

To thoroughly consider the influence of instrumentatio1 
upon employment, it is necessary to present a picture of thi 
place quality occupies in the cycle contributing to increased 
business as well as the efforts to secure such quality. 

The steel business affords an excellent illustration. T 
adequately conceive the place of quality in the market, ws 
need only to consider the number of steel corporations and 
smaller steel companies which remained solvent during yea? 
of depression and in the face of ill-advised, inopportune 
legislation and cheap imported iron and steel. 

Conversely, it is an obvious fact that in times of greate1 
demand, the corporation or company producing most con 
sistently the best quality iron and steel, proportionately ir 
creases its business and operations 

The very fact that steel today is produced to meet definite 
chemical and physical specifications, presents a basis fo 
the foregoing statements. 

Production of iron and steel to meet certain definite 
specifications also indicates development of result-produc 
ing procedures. 

A consideration of the detailed procedure to produce 
continuous flow of high-quality product should bring out 
the fact that the basic underlying principle is use of instru 
ments as tools. 

Progressive engineers and informed operators are using 
instruments with the same viewpoint and after the mann 
in which a machinist uses his micrometers. 

The instrument in the operating departments is coordi 
nated with experience and calibrated to a respective opera 
tion. In the hands of experienced operators, the instrument 
as a tool enables the operator during a respective operatio 


to arrive at a respective point factor necessary to desiré 


quality and to produce a continuous flow of like quality. 
} : 
The use of instruments for checking results and for re 


search being the very foundation of the engineering labora 





ry, obviously does not need elaboration here, though it has 


bearing on quality. 


: There will be presented brief illustrations of quality-cor QO l gi . | 
trol instrumentation in the operating departments. n y ru Stw QO gf Ly 


It is logical to start with the open hearth, or “melting 


jepartment,” as it were. Here we have an instrument fo? a 
apid determination of carbon content of steel bath.' Also Inst ru ments 


tical pyrometers for determining and standardizing tap 


\( ning and teeming temperatures of various kinds of irons . — 
7 nd steels.2 Also an automatic optical pyrometer controlle? av e O he y 





ich is set to record the temperature of an open-hearth 


furnace roof, and to control the fuel in such a manner so 
as to keep the roof temperature below the maximum safe 


temperature.’ Also regulators for gas producers, which N ! | 
regulate the pressure and volume of gas to proportion to struments Save Money s pertectl 
the amount consumed.’ ne eerie hee 
Coming to the mill department, we consider first the 7 detent as , , 
“soaking pits.”” Here an automatic fuel control instrument rustworehy instruments ca cg 3 
regulates the mixture of gas and air coming into a soaking 867, M let S 
pit, based upon automatized continuous analysis of pe n various American industries. | USERS 
. cent of CO and CO» in outgoing gases; also a thermo clare that they are trustworthy. 7 
“ electric potentiometer pyrometer which not only indicates Peet a 
the temperature of the soaking pit atmosphere, front, back SO arte 
and middle of the pit, but can be set to automatically con- iS Well as Smal plants 
trol fuel and dampers of the pit so that a desired tempera THE 1940 LINE ot Moelle: 
ture for steel can be reached and maintained. spraments embod further imt 
Subsequently, attention is next turned to the blooming in cere ee . ae , reat 
mill. A modern blooming mill is equipped with the photo- on past experience ane d ” 
: electric pyrometer which indicates in the flash of a few economles in the Tuture 
ms seconds, and records, the rolling temperature of every ingot ~ 
2 of steel as it is rolled. The temperature can be noted at Industrial Thermometers aig resales 
b any desired pass during the rolling operation. This enables SG vith RE D Read e ses cine 
o the operators to secure a desired standard rolling tempera- er a ; ; ; 
es ture for every kind of steel.' Engraved Stem Thermometers, with M G ED 
At the bar mills, the same type of radiation pyrometer Read ( 
ng is used and is calibrated to accurately indicate lower tem- r armored ing pocket 
P perature ranges. This pyron eter is so arranged as to ac- Recording Thermometers. 
curately determine finishing temperatures. This enables ple pen: flush. v aceniiion cre. (6) 
the operators to secure desired standard finishing rolling ASS 
' temperatures for various irons and steels. Dial ahesmometers; 1m . ; 
N These illustrations of the vital points of steel mill opera dll tiaras 
tions where new instrumentation has already met with en Hygrometers, wet 
couraging success, may be presented as sufficient examples Recording Psychrometers, t 
} Quality, and the use of the instrument as a tool to obtain 
Barometers, 


rt it, are basic factors and as such are broadly applicable to 
Hydrometers 























ae) any business requiring precision production. 
he ultimate results and the contributing factors are Marine Instruments. et 
0 bound to exercise a commensurate influence on our domestic 
re markets and on American supremacy in foreign markets, 
id thus establishing a healthy stimulus for increased business \ . 
; : ’ : Mercury-in-glass thermometers 
s ind operations and proportionately increased employment i 
ie with the Moeller Glass RED 
Republic Steel Cory Iso me plants of other teel cor} 
y ) 7 ’ | 
READING YLUMN 
| Diak teteti: aikeeatican awa ate Meet, © te ' em CoM 
& Laughlin, « 
! Xperir nt t G \\ Pon 5. 
Andrews Stee 7 
sess : scien leis ci: cial eee ee cee eae Round and square Dial indicating ther 
el ¢ wut iti trolled pits it s case recorders in mometers in metal 
F nk ny of Canada, Hamiltot ranges to 1000 F. and Phenolite 
naieator On ted 1 bloon ) } 1 1 t 7 t r t 
} ae eae - Ace rt in bl ane A, pulp | or equivalent. cases. 
Ir t Andrews Steel ( ; 
( 
} 
| 
layd K. Richtmper 
S yd KK cyt 
, Witl : ' - Pd 
wy SUE dec p regret we chronicle the death on November 7 E 
of Professor Floyd Karker Richtmyer, eminent physicist = 
u Vean of the Graduate School at Cornell University, co > — nl 
foundey of the louenal roe Pindiaal Sian P NES R er | ¥ } ] 
aaSaKeR ] e t ( é ptiea cle /¢ Lé é ( ey od 
Seventific Instruments and since 1930—when this became | 
vo publications—Editor of the Journal of the Opti ae 
ety of America as well as of The Review of Scientific Instru 
es Tay igo ya pga og i ii Sng goed MOELLER INSTRUMENT CO. 
nlv for hi ruid: : : a stella ar 4 : 
y us 2 an ) = W aiuabDl O als, IL as 2 > - 
Pe guidance of these two valuable jou 132nd St. and 89th Ave., Richmond Hill, N. Y. 
e author of that instructive and fascinating book, his we 
nown “Introduction to Modern Physies"’* a work which f Bost ( 4 \ 4 


any years more will remain the standard 
ist-Einstein physical sciences. 

















THE MONTH’S NEW INSTRUMENTS 


In this department we strive to re- == 
port each month ALL the new devices 
for measurement, inspection, testing, 









































>Si ; Compact Capacitors 
Resistors metering and automatic control—in ~ "ee 
\I the form of concise technical descrip- For low-voltage applications wt 
2 : 1 extre e] hich eapacity ror 
tions. : eratine effectivences Ty 
When writing to manufacturers pacitor fered in capacity 
oye directly, please mention this depart- joni by oxtrem 
tor f ment as your source of information. pactness (as ex 
Or write to Information Section, ner gd heidi 
Instruments Publishing Company. 2000 mfd. at 12 volt 
\ nd whicl 1% 
i by 4 lor 
ot? init 
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Panel-mounted Receiver for 


Telemetering System 
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cenTRaLizeo 
comBustion 
CONTROL ... 





Hays is the one truly CEN- 
TRALIZED control system—All of 


the control and measuring instru 


ments are contained in one panel. 
Here is concentrated all informa 
tion necessary for an intelligent 
understanding of what is going on 
inside the furnace, boiler and 
steam lines. And from this central 
panel the entire control system or 
any individual part of it may be 
operated manually. 


Hays Centralized Combustion 
Control is offered through capable 
engineering organizations located 
in all principal cities of the U.S.A. 
and Canada. Correspondence is 


invited. Send for our 40- page 


catalog. Write to 925 Eighth Ave- 
nue, Michigan City, Indiana. 


/S CORPORATION 


MICHIGAN CITY. INDIANA USA 











Dew Point Apparatus For Photoelectric Relay Quintuple-instrument 
Gases Under Pressure ‘ew “Type RQ Photo-Troller” compac Testing Set 
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, Tube Tester 
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Portable A-c. Operated 
Ultraviolet Meter 
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Germicidal Radiation Meter 


An easy i! xpensive et i 








NOW- « NEW 


COMPLETELY ASSEMBLED 
MULTI-PURPOSE, LOW-PRICED 


PHOTO ELECTRIC 


“ELECTRIC. EY! 


EXPERIMENTAL SET 





Executives 


Designed for 


Maintenance 


a 1 s PI Elec 
tric Equipmer tO protec { st 
ind npr 1 t 
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INEXPeENS' VE REHTRON I 
Robot Experimet Sk » he 
ming how ind whe 
equlf en can be prot bly my 
in business. The REHTRON Se 
lesigned lemonstr ! | 
nearly ill ipplic s 
ph lectric 


‘ pn 
The REHTRON  S¢ 
OR NOVELTY nd may | 


used as an Invistble-B _ 


Burglar Alarm Fire Alars S ke I 
dicator 1 Control Lig ke 
lurt ( | M 
f ( Powe K d 
simul industrial “Se. 
il Ad r furnished I Rot 
sensi ¢ wonder-workit ( 
Touch R t hermos ‘ 
« n } her ( 
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( plete S NISIST I 
( Rk issembled 
black Wi f hed } s 
Sensitive selt-shic 4 
(caesium) PI ( I 1 5 
power tut ncluded Has bher 
{ p t ins 
outlet. Size 6 x 4 S 
Switch | 1B ; £ ~ } 
eb vy f sl yarts for 1;} ty 
ble s s SS bled wire 
nected Robo I s { 
has transt ner cord t 
ind = socke i su } 
lens en ble Infr R f s 
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1ug ne black “ S 
5 x Light S 
Rohot ' > f with f 
with whit ight $. Comr ‘ ns 
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plicatrons and experimet 
S Overates on 11O-120N 
A ( Relay contacts d er GN 
A ¢ selective ‘ | 
No_ batteries eeded. Eas liusts 
SONSitive stabl ‘ rat SATISEFAC 
PORY PERFORMANCE GUARAN 
TEED. Value far evee LOW PRICEH 
OF ONLY $17.50 FOB Ct Shipr 
open 1cK t rated f ns kext ches 
prepaid U.S. when heck < M.O 


accompanies purchase orde S; 
Ca N I Lite 
REHTRON 


REHTRON CORPORATION 


2159 MAGNOLIA AVENUE 
CHICAGO, ILLINOIS 














Electric Tachometer for 


Photoelectric Type W atthour Dial Thermometers 
Meter Tester In addition t _—s io Aircraft 
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Moisture Meter 
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r Refractometer for Glass 


” 
Tt eae’. ee San Here Ss the only 


eter for measuring the refraction index 


6 § AC- OPERATED NOISE METER 





Type RA-245 Sound Level Meter meets A.S. A. Standards 


‘ 
j Because it is AC-operated, the oratories standards. Stability is 
P| typeR A-245 is the most conve- insured by moving coil micro- 


nient Sound Level Meter you phone and feedback amplifier. 
can use. Its feedback amplifier The RA-245 design is based 


















| eliminates the necessity for on vears of consulting expe- 
{ places and equal to most laboratory field calibration. It has no rience in acoustic, noise and 
, inc l1 parts re i telescope ind ‘ é P Z 
di-gpnatell batteries to replace. Vibration control. It is thor- 
polished metal prism. One surface of the Fae ; : 
tte vertical and another at an angle And it’s accurate—calibra- oughly practical for you. 
{ from axis of telescope. Springs hold . _ : p : 
- cut ae eikaw to Be tented against ted from Bell Pelephone Lab- Write for detailed bulletin. 
% faces while measurements are taken. 
Angle of tilt being fixed it $5 by the 
kness of ass d amoun ad Pee - “+ , TG > 
only thickn : gl ind : unt Electrical Research Products Ini. 
placement yf n object viewed rrougn 
be measured. Thickness is meas SUBSIDIARY OF 
ee Western Electric Company 
ina iking cor ator readings, - ? 
tilted surface of prism is a piece 195 BROADWAY, NEW YORE 
wil paper on which a large dot has 
been made with black inl Displacement i 
b djusting base until telescope 
iir is tangent to dot as viewed di 
ind then through test glass. Differ 
the mMtieal displacement. With thi 
sg vagina PLASTOGRAPH 
1 by slide rule and reference to tables 
For study of thick glass, use fa odiun 
n illuminant has been found ad 
Illustration shows instrument 
/ I e ob G-l Research Laboratory physi A 
Frank Benford, who «de ed it (ren 
Bl i ¢ Schenectad \ } LUBRICATED 
SLIDING 
CONTACT 
Developing Unit 
rticularly designed for service in pro 
plat ‘ lt n spectrographie an 
tors tallographic laboratorie new phot 
phie plat r filr le lopin ni has 












Recording Plastometer—based on tt 1 
mometer principle ind practic 
ing the plasticity tt litte nate s 
Measures consistency over a wide range 
materials trom tairly viscous syrupy sub 
stances to unvulcan’zed rubber Has | 
ipplied successfully in RESEARCH as w 
s in PLANT CONTROI cont 
Meration) in the tollowing 
” 
RUBBER — CELLULOID ARTIFICIAL . 
eae PHOTOFILM—ACTIVATED CARBON—PAINT 
RHEOSTATS FERTILIZER—STARCH—DEXTRIN AND G E 
TAR—ASPHALT—As we as for TESTING OF 
SOILS for Highway Building 
ted top table wl } rocke by meat have a graphited arbon lub ator SS ated 
with the ontact brushes. Eliminates scratching Can be supplied with various types of 1 ers 
motor-driven cnr The leveloping, : ee oe _ ° ; 3 or azitators | water jacketed for efficie 
P en—aive ‘atin anearation ar a 
my toy hardening ind. fixings solutions are and = abrasi BSE SNS SES pe . pes temperature control. Has three different sen 
' tor t | nt ] ¢ 7 } } OSHSr CONAC! Makes Jagab Rheostats Sitivity settings and can measure 1 re 
ite \ ) ] ( vy meat 
rheostats within each desired rang with 
Vater clr ilatir t 1 copper co nd fi times inct anal , 
” : Write for Bulletin 1620-1 whicl and five times incr 
hed to bottom of rocking table Wher simple expedient of zero-su 
‘ ‘ Sg ists new lower prices 
; Vv developir nit use R 1 
l 1 ] | plat 4 | j ne 


fily 
[ may be processed within two min- 


“ane S. SIOCES co. BRABENDER CORPORATION 


1211-13 Arch Street Philadelphia, Pa. ROCHELLE PARK, N. J 


es) ume uniformly without grain growth 
Harry W. Dietert Co., Roselawn 
€., Detroit, Mich 





















Explosion-proof Electric 


Tachometer 





Corrosion-resistant Scale 
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Rawson 
Twin Multimeter 





29 ranges in less space than any near 
equivalent combination— 


size 12. x 8 x6 
RANGE OF MEASUREMENTS 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


10 POTTER ST CAMBRIDGE, MASS 
New York City 


Branch: 15 East 26th St 
Representative: E. N. Webber 
1313 W. Randolph St Chicagu, til 








TETCO 


Speed Recorder 











Creates a permanent time rec- 
ord on a waxed chart. Accu- 
rately records rate of produc- 
tion, time and duration of 
stops, total quantity produced. 
The Electric Tachometer Corp. 


1358 Spring Garden St., Philadelphia, Pa 








Vacuum - - - 
Thermocouples 
featuring 
DEPENDABLE STABILITY 


HIGHER OVERLOAD 
FASTER RESPONSE 
Our thermocouples will meet the 


most rigid requirements Write 
your reau.rements to— 





American Electrical Sales Co., Inc. 
67 E. 8th ST NEW YORK, N. Y 











* NATIONAL * 


RHEKOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co 
5317 Ravenswood Ave., Chicago, III. 








General-purpose 
Time Switch 


5 ihe ind lighter than previous mod 


ew r-44"’ time switch is furnished wit} 


lial for turning « 
it 7 ind ft it dusk ind dawn 





GENERA, 44) FECT 








ME Switcy, ©} 
Ws Wil ” 
wite gs tw i it simultaneously 
ind eparately off for switching two 
its separately on and simultaneously 
! ind breaks imps. Mazda, 
ti tance loads. An omitting 
ce per its KiIpping the “on operator 
t t} WW } Gen i] KF 
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Automatic Transfer Switch 


sprin ravity arop-out ty pe 1utomat 


itically conne 





in l-, 2-, 3- or 4-pole construction (2-po 
illustrated), for ax r d.c. to either a. 
1.4 tandard Itages, capacities fron 
to 300 mps. Switch will transfer wl 
ltage f circuit drops to 70 or less 
will restore load to normal source wt 
oltage reaches 90 Any part of asse: 
in be inspected or replaced without 
irbing tt | ts Switches ca 
inted ir ny position. Special comb 
ns of poles and contacts for pilot lis 
ind signals in | furnished is well 
back-connect switches Zenith Elect 
a South Wabash Ave., Chicaa 





Moisture Meter for 
Granular Materials 


w “Granular Moisture Register” 
ptation of maker's Lumber 
Register’ for granular, pelletted, 
nd se pulp materials. Sample 





ine and o; 





A Large University Says: 


“We have two of your Portable 
Pyrometers that have proved 


very satisfactory and we 





want to order another one. 
Please quote us.” 
ee 


You, too, will say that it is very sat 
isfactory for temperature measure 
ment and checking. Let us tell you 


what it will do for you. 


CHARLES ENGELHARD, INC. 


90 CHESTNUT ST., NEWARK, N. J. 





1 ir up at top ol ic! 
f in leve produces hydraulic 
t qu A ir fror ampl ifter 
isurement 1s mad by operating 
witch | r. S lever, thrown to 
rd position releases hydraulic pressure 
rn lunger to open. Readings are 
be independent of room tempera 
idity, or temperature of sample ir 
l ranges, and unaffected by dielectri 
nt of material under test. Determina 
n be made in less than one minut 
h nec itv of skilled operator. In 
t is sold ur one year guarantee 
+t 
: t defe including change rf 
is I i with dial reading in 
ture percent or witl irbitrary numeri 
b le is self-contained and portable 
Ilds., is 11” high by 11” deep by 
1 powered by low-cost batteries 
inufacturer claims will give at least 
of ordinary service The Moisture 
Co., 102 \ Sycamore St., Los 


s, Calif 


Shockproof Multi-purpose 
Watch in Waterproof Case 


New No. 490W Time Study Precision 
raph” performs same functions as 
Multi-Purpose Chronograph” de 


in IJnstruments., May 1939 page 





7) 
r 
Al 
Hut is characterized by two improve 
It is waterproof—makers assert 
you can swim with it and it is 
, pped with the “TIneabloe” protector 
VI h renders it resistant to shocks such as 
ping from table height. Illustration is 
S1Ze Jardur Import Co., 21 West 19th 
Veu York Citu 


AUTOMATIC TEMPERATURE 
AND HUMIDITY CONTROL 


for Industrial Processes. and 
fir Conditioning 
nearest offi Lor 
POWERS REGULA- 
view Ave., CHI 
46th St., NEw YorRK 
\ NGELES— Office 


pho 


POWERS 


45 YEARS OF TEMPERATURE AND 


* HUMIDITY CONTROL & 


or write our 
bulletins. THE 
TOR CO., 2734 
CAGO—231 E. 
1808 W. 8th St., 


Phone 


(,;reen 


Los 


your directory 
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ture or pressure control instrument, 


Radium Detector saturable-core reactor. In operation, | 

N ESS sure ” temperature control instru 

re r I easurll anti I HARD (which contains a special potentiome 
cuve , Pate nt, 1 Geiger Count feeds low-voltage current into an amy 
Type I i Detect | ble t ¢ TE STING ing tube on control panel. This tubs 
; , tion | tative ses turn, regulates the flow of direct currer 
done WITH NO MENTAL HAZARDS. a ee ee 


like a valve, regulates voltage, and hs 


The SCLEROSCOPE has done it for power input. System is said to provide 
the past 30 years. curate and rapid temperature or pre 
ontrol with practically no overshootir 


| ral 
n genera! use General Electric Co., Schenectady, N. } 


for specitication 
purposes. Sim- 
ple, sturdy 





Comparatively Low-velocity Fittings for 
manpEnnve Direct-reading Anemometer 
In order to extend range of applicat 
Illustrated of Bovle System “Velometer” (Instrume 
bulletins July 1935, page 191; Dee. 1935, page 
: free. July 1936, page 177 Apr. 1937, page 


The Shore Instrument 


& Mfg. Co., Inc. 


9025 Van Wyck Avenue, Jamaica, N.Y 











ah KNOPP 


neon “and hechanieal counter, ther PHASE SEQUENCE INDICATOR WY 





a AGIW T 
Automatic Control for brought out a 
EI ° H ° E ‘ lesigned  f low velocities ] 
slectric Heating Equipment tandard devices and differing also ir 
s q I I \ urat lir re 1d ft be 
React tem for automaticall RUGGED | COMPACT t ble at ae Ps ; 
tid ecilninent f._p.m. or 4” per secon linois T* 
<n eine ae RELIABLE CONVENIENT Labs. 1)4 W. dustin SL, Ohioaco, Ti 


You can check phase rotation quickly and con 
veniently, and eliminate damaging motor re- 
versals caused by wrong “'phasing in’’. 


50-500 VOLTS LOW PRICED Portable A-c. Timer 


| New portable t er unit designed 
i.-c. oneration onlv, is mounted in B 
ELECTRICAL FACILITIES INC. lite housing with base, equipped with 
OAKLAND. CALIF series wire itlet tap, celluloid-« 
MANUFACTURERS OF KNOPP APPARATUS 














i 5 
SMALL DRILLS 


from .0016 up to .1969 inch diam 
eter, all sorts of small turned parts 
Small wood screws in brass, steel 
etc., turned from the bar 
MILLSTONES in SAPPHIRE and 
BLACK GRINDING DISCS 


H. C. M. ENGEL, Inc. 


P. O. BOX 233, SIDNEY, NEW YORK 




















| INTERVAL TIMERS 

| PROCESS TIMERS 

| SIGNAL TIMERS 15 amps at 120 volts a. Timer 
a Ul ee 
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. . nor ntrol tor, which chat tensior 
Automatic Frequency i caiciedk gana ake ieee ee Accuracy 
thereby correcting the frequen ("5 e e e 


Regulating System perated switch causes corrective impulse 4g WETALLY 
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— CREEP TEST MEASUREMENTS — 


HIS instrument, of improved design, can be used 


for the investigation of the thermal coefficient of 
linear expansion as well as in creep test studies. Speci- 
mens from 4 to 6 inches in length can be accommo- 


dated. 


The main carriage, which slides on a 33 inch bed, 
is equipped with transverse screw motion of 1 inch 
and may be clamped. This provides simultaneous 


focussing of the telescopes. 


Each telescope is equipped with special illuminator 


which throws concentrated 
object. 


The invar scale, shown 


light of lamp on the 


in illustration mounted 


vertically at end of sloping support arm, serves to 


check and calibrate separation of telescopes. For this 
purpose entire assembly may be rotated. 
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